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Fused Cyclic Succinimide Compounds and Analogs 
Thereof, Modulators of Nuclear Hormone Receptor Function 

Cross-Reference to Related Application 

5 This application claims priority from U.S. Provisional Application Serial No. 

60/271,672, filed February 27, 2001, incorporated herein by reference in its entirety. 

Field of the Invention 

The present invention relates to fused cyclic compounds, to methods of using 
10 such compounds in the treatment of nuclear hormone receptor-associated conditions 
such as cancer, and to pharmaceutical compositions containing such compounds. 

Background of the Invention 

Nuclear hormone receptors (NHR's) constitute a large super-family of ligand- 

15 dependent and sequence-specific transcription factors. Members of this family 

influence transcription either directly, through specific binding to the promoter target 
genes (Evans, in Science 240: 889-895 (1988)), or indirectly, via protein-protein 
interactions with other transcription factors (Jonat et al., Cell 62: 1 189-1204 (1990), 
Schuele et al., Cell 62: 1217-1226 (1990), and Yang- Yen et al., Cell 62: 1205-1215 

20 (1990)). The nuclear hormone receptor super-family (also known in the art as the 
"steroid/thyroid hormone receptor super-family") includes receptors for a variety of 
hydrophobic ligands, including Cortisol, aldosterone, estrogen, progesterone, 
testosterone, vitamine D3, thyroid hormone and retinoic acid (Evans, 1988, supra). 
In addition to these conventional nuclear hormone receptors, the super-family 

25 contains a number of proteins that have no known ligands, termed orphan nuclear 

hormone receptors (Mangelsdorf et al., Cell 83: 835-839 (1995), O'Malley et al., Mol 
Endocrinol 10: 1293 (1996), Enmark et al., Mol Endocrinol 10, 1293-1307 (1996) 
and Giguere, Endocrin. Rev. 20, 689-725 (1999)). The conventional nuclear hormone 
receptors are generally transactivators in the presence of ligand, and can either be 

30 active repressors or transcriptionally inert in the absence of ligand. Some of the 

orphan receptors behave as if they are transcriptionally inert in the absence of ligand. 
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Others, however, behave as either constitutive activators or repressors. These orphan 
nuclear hormone receptors are either under the control of ubiquitous ligands that have 
not been identified, or do not need to bind ligand to exert these activities. 

5 In common with other transcription factors, the nuclear hormone receptors 

have a modular structure, being comprised of three distinct domains: an N-terminal 
domain of variable size containing a transcriptional activation function AF-1, a highly 
conserved DNA binding domain and a moderately conserved ligand-binding domain. 
The ligand-binding domain is not only responsible for binding the specific ligand but 

0 also contains a transcriptional activation function called AF-2 and a dimerisation 
domain (Wurtz et al., Nature Struc. Biol 3, 87-94 (1996), Parker et al., Nature Struc. 
Biol 3, 113-115 (1996) and Kumar et al., Steroids 64, 310-319 (1999)). Although the 
overall protein sequence of these receptors can vary significantly, all share both a 
common structural arrangement indicative of divergence from an ancestral archetype, 

5 and substantial homology (especially, sequence identity) at the ligand-binding 
domain. 

The steroid binding nuclear hormone receptors (SB-NHR' s) comprise a sub- 
family of nuclear hormone receptors. These receptors are related in that they share a 
stronger sequence homology to one another, particularly in the ligand binding domain 

0 (LBD), than to the other members of the NHR super-family (Evans, 1988, supra) and 
they all utilize steroid based ligands. Some examples of this sub-family of NHR's are 
the androgen receptor (AR), the estrogen receptor (ER), the progesterone receptor 
(PR), the glucocorticoid receptor (GR), the mineralocorticoid receptor (MR), the 
aldosterone receptor (ALDR) and the steroid and xenobiotic receptor (SXR) (Evans et 

5 al, WO 99/35246). Based on the strong sequence homology in the LBD, several 
orphan receptors may also be members of the SB-NHR sub-family. 

Consistent with the high sequence homology found in the LBD for each of the 
SB-NHR' s, the natural ligands for each is derived from a common steroid core. 
Examples of some of the steroid based ligands utilized by members of the SB-NHR's 

3 include Cortisol, aldosterone, estrogen, progesterone, testosterone and 

dihydrotestosterone. Specificity of a particular steroid based ligand for one SB-NHR 
versus another is obtained by differential substitution about the steroid core. High 
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affinity binding to a particular SB-NHR, coupled with high level specificity for that 
particular SB-NHR, can be achieved with only minor structural changes about the 
steroid core (e.g., Waller et aL, ToxicoL Appl. Pharmacol 137, 219-227 (1996) and 
Mekenyan et al., Environ. ScL TechnoL 31, 3702-371 1 (1997), binding affinity for 

5 progesterone towards the androgen receptor as compared to testosterone). 

Numerous synthetically derived steroidal and non-steroidal agonists and 
antagonists have been described for the members of the SB-NHR family. Many of 
these agonist and antagonist ligands are used clinically in man to treat a variety of 
medical conditions. RU486 is an example of a synthetic agonist of the PR, which is 

0 utilized as a birth control agent (Vegeto et al., Cell 69: 703-713 (1992)), and 
Flutamide is an example of an antagonist of the AR, which is utilized for the 
treatment of prostate cancer (Neri et al, Endo. 91, 427-437 (1972)). Tamoxifen is an 
example of a tissues specific modulator of the ER function, that is used in the 
treatment of breast cancer (Smigel, /. Natl Cancer Inst. 90, 647-648 (1998)). 

5 Tamoxifen can function as an antagonist of the ER in breast tissue while acting as an 
agonist of the ER in bone (Grese et al., Proc. Natl Acad. ScL USA 94, 14105-141 10 
(1997)). Because of the tissue selective effects seen for Tamoxifen, this agent and 
agents like it are referred to as "partial-agonist" or partial-antagonist". In addition to 
synthetically derived non-endogenous ligands, non-endogenous ligands for NHR's 

0 can be obtained from food sources (Regal et al., Proc. Soc. Exp. Biol Med. 223, 372- 
378 (2000) and Hempstock et al., /. Med. Food 2, 267-269 (1999)). The flavanoid 
phytoestrogens are an example of an unnatural ligand for SB-NHR' s that are readily 
obtained from a food source such as soy (Quella et al., J. Clin. Oncol 18, 1068-1074 
(2000) and Banz et al., /. Med. Food 2, 271-273 (1999)). The ability to modulate the 

5 transcriptional activity of individual NHR by the addition of a small molecule ligand, 
makes them ideal targets for the development of pharmaceutical agents for a variety of 
disease states. 

As mentioned above, non-natural ligands can be synthetically engineered to 
serve as modulators of the function of NHR's. In the case of SB-NHR's, engineering 
3 of an unnatural ligand can include the identification of a core structure which mimics 
the natural steroid core system. This can be achieved by random screening against 
several SB-NHR's or through directed approaches using the available crystal 
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structures of a variety of NHR ligand binding domains (Bourguet et al., Nature 375, 
377-382 (1995), Breozowski, et al., Nature 389, 753-758 (1997), Shiau et al., Cell 95, 
927-937 (1998) and Tanenbaum et al., Proc. Natl Acad. Sci. USA 95, 5998-6003 
(1998)). Differential substitution about such a steroid mimic core can provide agents 
5 with selectivity for one receptor versus another. In addition, such modifications can 
be employed to obtain agents with agonist or antagonist activity for a particular SB- 
NHR. Differential substitution about the steroid mimic core can result in the 
formation of a series of high affinity agonists and antagonists with specificity for, for 
example, ER versus PR versus AR versus GR versus MR. Such an approach of 
10 differential substitution has been reported, for example, for quinoline based 

modulators of steroid NHR in /. Med. Chem., 41, 623 (1999); WO 9749709; US 
5696133; US 5696130; US 5696127; US 5693647; US 5693646; US 5688810; US 
5688808 and WO 9619458, all incorporated herein by reference. 



15 steroid mimic, and are useful as modulators of the function of steroid binding nuclear 
hormone receptors, as well as other NHR as described following. 

Summary of the Invention 

The present invention provides fused cyclic compounds of the following 
20 formula I and salts thereof, which compounds are especially useful as modulators of 
nuclear hormone receptor function: 



The compounds of the present invention comprise a core which serves as a 



G 



L 




W 



(D 



25 



As used in formula I, and throughout the specification, the symbols have the 
following meanings unless otherwise indicated, and are, for each occurrence, 
independently selected: 



WO 02/067939 



PCT/US02/05302 



G is a cycloalkenyl, aryl or heterocyclo (e.g., heteroaryl) group, where said group is 
mono- or polycyclic, and which is optionally substituted at one or more 
positions, preferably with hydrogen, alkyl or substituted alkyl, alkenyl or 
substituted alkenyl, alkynyl or substituted alkynyl, halo, cycloalkyl or 
5 substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, aryl or 

substituted aryl, heterocyclo or substituted heterocyclo, arylalkyl or substituted 
arylalkyl, heterocycloalkyl or substituted heteiocycloalkyl, CN, E^OOO, 
R'OO-O-, ^OO, R'OS, R 1 HNC=0, R^OO, HOCR^ 3 ', nitro, 
R l OCH 2 , R l O, NH 2 , NR<R 5 , SR 1 , S=OR\ SO2R 1 , SO2OR 1 , SCbNRV, 
0 (R 1 0)(R 1 '0)P=0, oxo, (R 1 )(R 1 )P=0, or (R^CNHR^P^O; 

ZiisO,S,NH, or NR 6 ; 

Z2 is O, S, NH, or NR 6 ; and 

(i) Y is J-J'-J" where J is (CR 7 R 7 )n and n = 0-3, J' is a bond, C=0, CR 7 R r , 

C=CR 8 R 8 ', R 2 P=0, R 2 P=S, R 2 OP=0, R 2 NHP=0, OP=OR 2 , C=NR 7 , 
5 cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 

heterocyclo or substituted heterocyclo or aryl or substituted aryl, and J" is 
(CR 7 R r )n and n = 0-3, where Y is not a bond; 
W is CR 7 R 7 — CR 7 R r , CR 8 =CR 8 ', CR 7 R r --C=0, cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, or aryl or substituted aryl; 
0 Ai isCR 7 orN; and 

A2 is CR 7 or N; or alternatively 

(ii) Y is absent; 

W is CR 7 R 7 '— CR 7 R r , CR^R*, CR 7 R 7 '— C=0, cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo' or substituted 
5 heterocyclo, or aryl or substituted aryl; 

AiisCR 7 R 7 'or NR 7 ; and 
A 2 is CR 7 R r or NR 7 ; or alternatively 

(iii) Y is absent; and 

Ai, A2 and W together are -NR 7 — N=N-; and 
0 Qi is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
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heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 
(e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 
CN, ^00=0, R 4 00, R^ttC^, HOCR 7 R r , nitro, R'OCHa, ^0, NH 2 , 

5 C=OSR 1 , SO2R 1 or NR 4 R 5 ; 

Q2 is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 

0 (e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 

CN, ^00=0, R 4 C=0, R^OO, HOCR 7 R 7 ', nitro, R'OCHz, ^O, NH 2 , 
C=OSR 1 ,SQ 2 R 1 orNR 4 R 5 ; 
L is a bond, (CR 7 R 7 )n, NH, NR 5 , NH (CR 7 R 7 )n, or NR 5 (CR 7 R r )n, where n = 0-3; 
R 1 and R 1 ' are each independently H, alkyl or substituted alkyl, alkenyl or substituted 

5 alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 

cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted arylalkyl; 

0 R 2 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl; 

5 R 3 and R 3 are each independently H, alkyl or substituted alkyl, cycloalkyl or 

substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or 
substituted heterocyclo, cycloalkylalkyl or substituted cycloalkylalkyl, 
cycloalkenylalkyl or substituted cycloalkenylalkyl, heterocycloalkyl or 
substituted heterocycloalkyl, aryl or substituted aryl, arylalkyl or substituted 

0 arylalkyl, halo, CN, hydroxylamine, hydroxamide, alkoxy or substituted 

alkoxy, amino, NR*R 2 , thiol, alkylthio or substituted alkylthio; 
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R is H, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 

5 substituted aryl, arylalkyl or substituted arylalkyl, R x C=0, R^OO, 

SOaOR^orSOaNR'R 1 '; 
R 5 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 

0 cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 

substituted aryl, arylalkyl or substituted arylalkyl, R l 0=0, R^OO, SO2R 1 , 
S^O^orSOaNR 1 ^'; 
R 6 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 

5 cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 

cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, CN, OH, OR 1 , R^O, 
I^NHOO, SO2R 1 , SO2OR 1 , or S0 2 NR 1 R r ; 
R 7 and R 7 ' are each independently H, alkyl or substituted alkyl, alkenyl or substituted 

0 alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 

cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkylalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted aiylalkyl, halo, CN, OR 1 , nitro, hydroxylamine, 

5 hydroxylamide, amino, NHR 4 , NR 2 R 5 , NOR 1 , thiol, alkylthio or substituted 

alkylthio, R 1 C=0, ^00=0, R 1 C=0— O— , ^NBK^O, S0 2 R\ SOR 1 , 
POs^R 1 ', R l R l NC=0, C=OSR\ SO2R 1 , S020R\ or SOjNR 1 ^; and 
R 8 and R 8 ' are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 

0 cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 

substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
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heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted arylalkyl, nitro, halo, CN, OR 1 , amino, NHR 4 , NR 2 R 5 , 
NOR 1 , alkylthio or substituted alkylthio, OOSR 1 , R^OO, ^0=0, 
R 1 NHC=0, RV NC=0, SO2OR 1 , S=OR\ SO2R 1 , POaR'R 1 ', or SOaNR 1 ^'. 
5 Compounds within formula I are novel; preferred such compounds are 

described further in the Examples herein. 

The compounds of formula I and salts thereof comprise a core which can serve 

as a steroid mimic (and do not require the presence of a steroid-type (e.g., 

cyclopentanoperhydrophenanthrene analog) structure). 

0 

Further Description of the Invention 

The following are definitions of terms used in the present specification. The 
initial definition provided for a group or term herein applies to that group or term 
throughout the present specification individually or as part of another group, unless 

5 otherwise indicated. 

The terms "alkyl" and "alk" refers to a straight or branched chain alkane 
(hydrocarbon) radical containing from 1 to 12 carbon atoms, preferably 1 to 6 carbon 
atoms. Exemplary such groups include, but are not limited to, methyl, ethyl, propyl, 
isopropyl, n-butyl, t-butyl, isobutyl, pentyl, hexyl, isohexyl, heptyl, 4,4- 

0 dimethylpentyl, octyl, 2,2,4-trimethylpentyl, nonyl, decyl, undecyl, dodecyl, and the 
like. "Substituted alkyl" refers to an alkyl group substituted with one or more 
substituents, preferably 1 to 4 substituents, at any available point of attachment. 
Exemplary substituents include but are not limited to one or more of the following 
groups: halo (e.g., a single halo substituent or multiple halo substitutents forming, in 

5 the latter case, groups such as a perfluoroalkyl group or an alkyl group bearing Cl 3 or 
CF 3 ), alkoxy, alkylthio, hydroxy, carboxy (i.e., -COOH), alkoxycarbonyl, 
alkylcarbonyloxy, CN, amino (i.e., -NIL,), alkylamino, dialkylamino, carbamoyl or 
substituted carbomoyl, carbamate or substituted carbamate, urea or substituted urea, 
amidinyl or substituted amidinyl, thiol (i.e., -SH), aryl, heterocycle, cycloalkyl, 

0 heterocycloalkyl, -S-aryl, -S-heterocycle, -S=0-aryl, -S=0-heterocycle, arylalkyl-O-, 
-S(0) 2 -aryl, -S(0) 2 -heterocycle, -NHS(0) 2 -aryl, -NHS(0) 2 -heterocycle, 
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-NHS(0) 2 NH-aryl, -NHS(0)2NH-heterocycle, -P(0) 2 -aryl, -P(0>2-heterocycle, 
-NHP(0)2-aryl, -NHP(0)2-heterocycle, -NHPCO^NH-aryl, -NHP(0) 2 NH-heterocycle, 
-O-aryl, -O-heterocycle, -NH-aryl, -NH-heterocycle, -NHC=0-aryl, -NHC=0-alkyl, 
-NHC=0-heterocycle, -OC=0-aryl, -OOO-heterocycle, -NHC=ONH-aryl, 

5 -NHC=ONH-hetercx:ycle, -OC=00-alkyl, -0C=O0-aryl, -OC=00-heterocycle, - 
OC=ONH-aryl, -OC=ONH-heterocycle, -NHC=00-aryl, -NHC=00-heterocycle, - 
NHC=00-alkyl, -C=ONH-aryl, -C=ONH-heterocycle, -C=00-aryl, 
-C=00-heterocycle, -N(alkyl)S(0>2-aryl, -N(alkyl)S(0)2-heterocycle, 
-N(alkyl)S(0)2NH-aryl, -N(alkyl)S(0)2NH-heterocycle, -N(alkyl)P(0)2-aryl, 

0 -N(alkyl)P(0) 2 -heterocycle, -NCalkylJP^OT-aryl, -^alky^PCO^-heterocycle, 
-N(alkyl)-aiyl, -N(alkyl)-heterocycle, -N(alkyl)C=0-aryl, -N(alkyl)C=0-heterocycle, - 
N(alkyl)C=ONH-aryl, -N(alkyl)C=ONH-heterocycle, -OC=ON(alkyl)-aryl, 
-OC=ON(alkyl)-heterocycle, -N(alkyl)C=00-aryl, -N(alkyl)C=00-heterocycle, 
-C=ON(alkyl)-aryl, -C=ON(alkyl)-heterocycle, -NHSCO^CalkyO-aryl, . 

5 -NHS(0) 2 N(alkyl)-heterocycle, -NHP(0)2N(alkyl)-aryl, 

NHPCO^CalkylJ-heterocycle, -NHC=ON(alkyl)-aryl, -NHC=ON(alkyl)-heterocycle, 
-N(alkyl)S(0) 2 N(alkyl)-aryl,-N(alkyl)S(0) 2 N(alkyl)-heterocycle 
-N(alkyl)P(0) 2 N(alkyl)-aryl,-N(alkyl)P(0) 2 N(alkyl)-hetetoc^^^^ 
-N(alkyl)C=ON(alkyl)-aryl, and-N(alkyl)C=ON(alkyl)-heterocycle. In the 

0 aforementioned exemplary substitutents, in each instance, groups such as "alkyl", 
"aryl" and "heterocycle" can themselves be optionally substituted; for example, 
"alkyl" in the group "NCH=00-alkyl" recited above can be optionally substituted so 
that both "NHC=00-alkyT and "NHC=OOsubstituted alkyl" are exemplary 
substitutents. 

5 The term "alkenyl" refers to a straight or branched chain hydrocarbon radical 

containing from 2 to 12 carbon atoms and at least one carbon-carbon double bond. 
Exemplary such groups include ethenyl or allyl. "Substituted alkenyl" refers to an 
alkenyl group substituted with one or more substituents, preferably 1 to 4 substituents, 
at any available point of attachment. Exemplary substituents include, but are not 

0 limited to, alkyl or substituted alkyl, as well as those groups recited above as 
exemplary alkyl substituents. 
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The tenn "alkynyl" refers to a straight or branched chain hydrocarbon radical 
containing from 2 to 12 carbon atoms and at least one carbon to carbon triple bond. 
Exemplary such groups include ethynyl. "Substituted alkynyl" refers to an alkynyl 
group substituted with one or more substituents, preferably 1 to 4 substituents, at any 
available point of attachment. Exemplary substituents include, but are not limited to, 
alkyl or substituted alkyl, as well as those groups recited above as exemplary alkyl 
substituents. 

The term "cycloalkyl" refers to a fully saturated cyclic hydrocarbon group 
containing from 1 to 4 rings and 3 to 8 carbons per ring. Exemplary such groups 
include cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, etc. "Substituted 
cycloalkyl" refers to a cycloalkyl group substituted with one or more substituents, 
preferably 1 to 4 substituents, at any available point of attachment. Exemplary 
substituents include, but are not limited to, nitro, cyano, alkyl or substituted alkyl, as 
well as those groups recited above as exemplary alkyl substituents, and as previously 
mentioned as preferred aryl substituents in the definition for G. Exemplary 
substituents also include spiro-attached or fused cyclic substituents, especially 
cycloalkenyl or substituted cycloalkenyL 

The term "cycloalkenyl" refers to a partially unsaturated cyclic hydrocarbon 
group containing 1 to 4 rings and 3 to 8 carbons per ring. Exemplary such groups 
include cyclobutenyl, cyclopentenyl, cyclohexenyl, etc. "Substituted cycloalkenyl" 
refers to a cycloalkenyl group substituted with one more substituents, preferably 1 to 4 
substituents, at any available point of attachment. Exemplary substituents include but 
are not limited to nitro, cyano, alkyl or substituted alkyl, as well as those groups 
recited above as exemplary alkyl substituents, and as previously mentioned as 
preferred aryl substituents in the definition for G. Exemplary substituents also include 
spiro-attached or fused cyclic substituents, especially cycloalkyl or substituted 
cycloalkyl, or aryl or substituted aryl 

The terms "alkoxy" or "alkylthio" refer to an alkyl group as described above 
bonded through an oxygen linkage (-0-) or a sulfur linkage (-S-), respectively. The 
terms "substituted alkoxy" or "substituted alkylthio" refer to a substituted alkyl group 
as described above bonded through an oxygen or sulfur linkage, respectively. 



-10- 
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The term "alkoxycarbonyl" refers to an alkoxy group bonded through a 
carbonyl group. 

The term "alkylcarbonyl" refers to an alkyl group bonded through a carbonyl 
group. The term "alkylcarbonyloxy" refers to an alkylcarbonyl group bonded through 
5 an oxygen linkage. 

The terms "arylalkyl", "substituted arylalkyl," "cycloalkylalkyl," "substituted 
cycloalkylalkyl," "cycloalkenylalkyl", "substituted cycloalkenylalkyl", 
"heterocycloalkyl" and "substituted heterocycloalkyl" refer to aryl, cycloalkyl, 
cycloalkenyl and heterocyclo groups bonded through an alkyl group, substituted on 

10 the aryl, cycloalkyl, cycloalkenyl or heterocyclo and/or the alkyl group where 
indicated as "substituted." 

The term "aryl" refers to cyclic, aromatic hydrocarbon groups which have 1 to 
5 aromatic rings, especially monocyclic or bicyclic groups such as phenyl, biphenyl or 
naphthyl. Where containing two or more aromatic rings (bicyclic, etc.), the aromatic 

15 rings of the aryl group may be joined at a single point (e.g., biphenyl), or fused (e.g., 
naphthyl, phenanthrenyl and the like). "Substituted aryl" refers to an aryl group 
substituted by one or more substituents, preferably 1,2,3,4 or 5 substituents, at any 
point of attachment. Exemplary substituents include, but are not limited to, nitro, 
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, cyano, 

20 alkyl-S(0) m - (m=0, 1 or 2), alkyl or substituted alkyl, as well as those groups recited 
above as exemplary alkyl substituents and as previously mentioned as preferred aryl 
substituents in the definition for G. Exemplary substituents also include fused cyclic 
substituents, such as heterocyclo or cycloalkenyl, or substituted heterocyclo or 
cycloalkenyl, groups (e.g., thereby forming a fluoroenyl, tetrahydronapthalenyl, or 

25 dihydroindenyl group). 

"Carbamoyl" refers to the group -CONH- which is bonded on one end to the 
remainder of the molecule and on the other to hydrogen or an organic moiety (such as 
alkyl, substituted alkyl, aryl, substituted aryl, heterocycle, alkylcarbonyl, hydroxyl and 
substituted nitrogen). "Carbamate" refers to the group -O-CONH- which is bonded 

30 on one end to the remainder of the molecule and on the other to hydrogen or an 

organic moiety (such as those listed above). "Urea" refers to the group -NH-CO-NH- 
which is bonded on one end to the remainder of the molecule and on the other to 
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hydrogen or an organic moiety (such as those listed above). "Amidinyl" refers to the 
group -C(=NH)(NH 2 ). "Substituted carbamoyl," "substituted carbamate," 
"substituted urea" and "substituted amidinyl" refer to carbamoyl, carbamate, urea or 
amidinyl groups as described above in which one more of the hydrogen groups are 

5 replaced by an organic moiety (such as those listed above). 

The terms "heterocycle", heterocyclic" and "heterocyclo" refer to fully 
saturated, or partially or fully unsaturated, including aromatic (i.e., "heteroaryl") 
cyclic groups (for example, 3 to 7 membered monocyclic, 7 to 1 1 membered bicyclic, 
or 10 to 16 membered tricyclic ring systems) which have at least one heteroatom in at 

0 least one carbon atom-containing ring. Each ring of the heterocyclic group containing 
a heteroatom may have 1, 2, 3, or 4 heteroatoms selected from nitrogen atoms, oxygen 
atoms and/or sulfur atoms, where the nitrogen and sulfur heteroatoms may optionally 
be oxidized and the nitrogen heteroatoms may optionally be quaternized. (The term 
"heteroarylium" refers to a heteroaryl group bearing a quaternary nitrogen atom and 

5 thus a positive charge.) The heterocyclic group may be attached to the remainder of 
the molecule at any heteroatom or carbon atom of the ring or ring system. Exemplary 
monocyclic heterocyclic groups include ethylene oxide, azetidinyl, pyrrolidinyl, 
pyrrolyl, pyrazolyl, oxetanyl, pyrazolinyl, imidazolyl, imidazolinyl, imidazolidinyl, 
oxazolyl, oxazolidinyl, isoxazolinyl, isoxazolyl, thiazolyl, thiadiazolyl, thiazolidinyl, 

0 isothiazolyl, isothiazolidinyl, furyl, tetrahydrofuryl, thienyl, oxadiazolyl, piperidinyl, 
piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, 
azepinyl, hexahydrodiazepinyl, 4-piperidonyl, pyridyl, pyrazinyl, pyrimidinyl, 
pyridazinyl, triazinyl, triazolyl, tetrazolyl, tetrahydropyranyl, morpholinyl, 
thiamorpholinyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, 1,3-dioxolane 

5 and tetrahydro- 1 , l-dioxothienyl, and the like. Exemplary bicyclic heterocyclic groups 
include indolyl, isoindolyl, benzothiazolyl, benzodioxolyl, benzoxazolyl, 
benzoxadiazolyl, benzothienyl, quinuchdinyl, quinolinyl, tetrahydroisoquinolinyl, 
isoquinolinyl, benzimidazolyl, benzopyranyl, indolizinyl, benzofiiryl, benzofurazanyl, 
chromonyl, coumarinyl, benzopyranyl, cinnolinyl, quinoxalinyl, indazolyl, 

) pyrrolopyridyl, furopyridinyl (such as fiiro[2,3-c]pyridinyl, furo[3,2-b]pyridinyl] or 
furo[2,3-b]pyridinyl), dihydrobenzodioxinyl, dihydrodioxidobenzothiophenyl, 
dihydroisoindolyl, dihydroindolyl, dihydroquinolinyl, dihydroquinazolinyl (such as 
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3,4-dihydro-4-oxo-quinazolinyl), triazinylazepinyl, tetrahydroquinolinyl and the like. 
Exemplary tricyclic heterocyclic groups include carbazolyl, benzidolyl, 
phenanthrolinyl, dibenzofuranyl, acridinyl, phenanthridinyl, xanthenyl and the like. 

"Substituted heterocycle," "substituted heterocyclic," and "substituted 
heterocyclo" (such as "substituted heteroaryl") refer to heterocycle, heterocyclic or 
heterocyclo groups substituted with one or more substituents, preferably 1 to 4 
substituents, at any available point of attachment. Exemplary substituents include, but 
are not limited to, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, nitro, oxo (i.e., = O), cyano, alkyl-S(0) m - (m = 0, 1 or 2), alkyl or 
substituted alkyl, as well as those groups recited above as exemplary alkyl 
substituents, and as previously mentioned as preferred heterocyclo substituents in the 
definition for G. 

The term "quaternary nitrogen" refers to a tetravalent positively charged 
nitrogen atom including, for example, the positively charged nitrogen in a 
tetraalkylammonium group (e.g., tetramethylammonium, N-methylpyridinium), the 
positively charged nitrogen in protonated ammonium species (e.g., trimethyl- 
hydroammonium, N-hydropyridinium), the positively charged nitrogen in amine N- 
oxides (e.g., N-methyl-morpholine-N-oxide, pyridine-N-oxide), and the positively 
charged nitrogen in an N-amino-ammonium group (e.g., N-aminop yridinium) . 

The terms "halogen" or "halo" refer to chlorine, bromine, fluorine or iodine. 

The terms "hydroxylamine" and 'Tiydroxylamide" refer to the groups OH-NH- 
and OH-NH-CO-, respectively. 

When a functional group is termed "protected", this means that the group is in 
modified form to mitigate, especially preclude, undesired side reactions at the 
protected site. Suitable protecting groups for the methods and compounds described 
herein include, without limitation, those described in standard textbooks, such as 
Greene, T. W. et al., Protective Groups in Or game Synthesis, Wiley, N.Y. (1991). 

When a term such as f, (CRR)n" is used, it denotes an optionally substituted 
alkyl chain existing between the two fragments to which it is bonded, the length of 
which chain is defined by the range described for the term n. An example of this is 
n=0-3, implying from zero to three (CRR) units existing between the two fragments, 
which are attached to the primary and terminal (CRR) units. In the situation where 
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the term n is set to zero (n = 0) then a bond exists between the two fragments attached 
to (CRR). 

Unless otherwise indicated, any heteroatom with unsatisfied valences is 
assumed to have hydrogen atoms sufficient to satisfy the valences. 
5 Divalent groups, such as those in the definition of W (e.g., CR 7 R 7 '-C=0), 

may be bonded in either direction to the remainder of the molecule. (e.g, 

-^-CRV-OO-As-or, -^rC=0-CR 7 R 7 -A 2 - for the aforementioned group within 

the definition of W). 

Carboxylate anion refers to a negatively charged group -COO" . 

0 The compounds of formula I form salts which are also within the scope of this 

invention. Reference to a compound of the formula I herein is understood to include 
reference to salts thereof, unless otherwise indicated. The term "salt(s)", as employed 
herein, denotes acidic and/or basic salts formed with inorganic and/or organic acids 
and bases. In addition, when a compound of formula I contains both a basic moiety, 

5 such as but not limited to a pyridine or imidazole, and an acidic moiety such as but 
not limited to a carboxylic acid, zwitterions ("inner salts") may be formed and are 
included within the term "salt(s)" as used herein. Pharmaceutically acceptable (i.e., 
non-toxic, physiologically acceptable) salts are preferred, although other salts are also 
useful, e.g., in isolation or purification steps which may be employed during 

0 preparation. Salts of the compounds of the formula I may be formed, for example, by 
reacting a compound I with an amount of acid of base, such as an equivalent amount, 
in a medium such as one in which the salt precipitates or in an aqueous medium 
followed by lyophilization. 

The compounds of formula I which contain a basic moiety, such as but not 

5 limited to an amine or a pyridine or imidazole ring, may form salts with a variety of 
organic and inorganic acids. Exemplary acid addition salt§ include acetates (such as 
those formed with acetic acid or trihaloacetic acid, for example, trifluoroacetic acid), 
adipates, alginates, ascorbates, aspartates, benzoates, benzenesulfonates, bisulfates, 
borates, butyrates, citrates, camphorates, camphorsulfonates, 

0 cyclopentanepropionates, digluconates, dodecylsulfates, ethanesulfonates, fumarates, 
glucoheptanoates, glycerophosphates, hemisulfates, heptanoates, hexanoates, 

-14- 



WO 02/067939 



PCT/US02/05302 



hydrochlorides, hydrobromides, hydroiodides, hydroxyethanesulfonates (e.g., 2- 
hydroxyethanesulfonates), lactates, maleates, methanesulfonates, { 
naphthalenesulfonates (e.g., 2-naphthalenesulfonates), nicotinates, nitrates, oxalates, 
pectinates, persulfates, phenylpropionates (e.g., 3-phenylpropionates), phosphates, 

5 picrates, pivalates, propionates, salicylates, succinates, sulfates (such as those formed 
with sulfuric acid), sulfonates (such as those mentioned herein), tartrates, 
thiocyanates, toluenesulfonates such as tosylates, undecanoates, and the like. 

The compounds of formula I which contain an acidic moiety, such but not 
limited to a carboxylic acid, may form salts with a variety of organic and inorganic 

0 bases. Exemplary basic salts include ammonium salts, alkali metal salts such as 
sodium, lithium and potassium salts, alkaline earth metal salts such as calcium and 
magnesium salts, salts with organic bases (for example, organic amines) such as 
benzathines, dicyclohexylamines, hydrabamines (formed with N,N- 
bis(dehydroabietyl)ethylenediamine), N-methyl-D-glucamines, N-methyl-D- 

5 glycamides, t-butyl amines, and salts with amino acids such as arginine, lysine and the 
like. Basic nitrogen-containing groups may be quaternized with agents such as lower 
alkyl halides (e.g. methyl, ethyl, propyl, and butyl chlorides, bromides and iodides), 
dialkyl sulfates (e.g. dimethyl, diethyl, dibutyl, and diamyl sulfates), long chain 
halides (e.g. decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides), 

0 aralkyl halides (e.g. benzyl and phenethyl bromides), and others. 

Prodrugs and solvates of the compounds of the invention are also 
contemplated herein. The term prodrug" as employed herein denotes a compound 
which, upon administration to a subject, undergoes chemical conversion by metabolic 
or chemical processes to yield a compound of the formula I, or a salt and/or solvate 

5 thereof. Solvates of the compounds of formula I include, for example, hydrates. 

Compounds of the formula I, and salts thereof, may exist in their tautomeric 
form (for example, as an amide or imino ether). All such tautomeric forms are 
contemplated herein as part of the present invention. 

All stereoisomers of the present compounds (for example, those which may 

) exist due to asymmetric carbons on various substituents), including enantiomeric 
forms and diastereomeric forms, are contemplated within the scope of this invention. 
Individual stereoisomers of the compounds of the invention may, for example, be 
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substantially foe of other isomers (e.g., as a pure or substantially pure optical isomer 
having a specified activity), or may be admixed, for example, as racemates or with all 
other, or other selected, stereoisomers. The chiral centers of the present invention 
may have the S or R configuration as defined by the IUPAC 1974 Recommendations. 

5 The racemic forms can be resolved by physical methods, such as, for example, 

fractional crystallization, separation or crystallization of diastereomeric derivatives or 
separation by chiral column chromatography. The individual optical isomers can be 
obtained from the racemates by any suitable method, including without limitation, 
conventional methods, such as, for example, salt formation with an optically active 

0 acid followed by crystallization. 

All configurational isomers of the compounds of the present invention are 
contemplated, either in admixture or in pure or substantially pure form. The 
definition of compounds of the present invention embraces both cis (Z) and trans (E) 
alkene isomers, as well as cis and trans isomers of cyclic hydrocarbon or heterocyclo 

5 rings. In certain cases, for example, the exo or endo conformation can be prefeiTed 
for the fused ring system bonded to G-L in formula L As can be appreciated, the 
preferred configuration can be a function of the particular compound and its preferred 
activity. Separation of configurational isomers can be achieved by any suitable 
method, such as column chromatography. 

0 Throughout the specifications, groups and substituents thereof may be chosen 

to provide stable moieties and compounds. 

Embodiments indicated herein as exemplary or preferred are intended to be 
illustrative and not limiting. 



Methods of Preparation 

The compounds of the present invention may be prepared by methods such as 
those illustrated in the following Schemes I to IV. Solvents, temperatures, pressures, 
and other reaction conditions may readily be selected by one of ordinary skill in the 
art. Starting materials are commercially available or readily prepared by one of 
ordinary skill in the art. Combinatorial techniques may be employed in the 
preparation of compounds, for example, where the intermediates possess groups 
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suitable for these techniques. See the following which describe other methods which 
may be employed in the preparation of compounds of the present invention: Li, et aL, 
Eur. J. Org. Chem 9, 1841-1850 (1998); Li, Y-Q, Synlett. 5, 461-464 (1996); 
Thiemann, etaL, Bull. Chem. Soc. Jpn. 67, 1886-1893 (1994); Tsuge etal, 

5 Heterocycles 14, 423-428 (1980); Ward et aL, Can J. Chem. 75, 681-693 (1997); 
Ward et aL, Can J. Chem. 69, 1487-1497 (1991); Ward et al., Tetrahedron Lett. 31, 
845-848 (1990); Fleming etal, J. Org. Chem. 44, 2280-2282 (1979); Jankowski et 
aL, J. Organomet. Chem. 595, 109-113 (2000); Keglevich etal., J. Organomet. Chem. 
579, 182-189 (1999); Keglevich etal., J. Organomet. Chem. 570, 49-539 (1998); 

0 Jankowski et al., Hetroat. Chem. 7, 369-374 (1996); Jankowski et al., J. Am Chem. 
Soc. 113, 7011-7017 (1991); Quin etal., Tetrahedron Lett. 31, 6473-6476 (1990); 
Quin etal., J. Org. Chem. 59, 120-129 (1994); Quin etal., J. Org. Chem. 58, 6212- 
6216 (1993); Quin et aL, Phosphorous, Sulfur Silicon Relat. Elem. 63, 349-362 
(1991); Quin et aL, Hetroat. Chem. 2, 359-367 (1991); Hussong et al., Phosphorus 

5 Sulfur. 25, 201-212 (1985); Quin et al., J. Org. Chem. 51, 3341-3347 (1986); Myers 
etal., J. Am. Chem. Soc. 114, 5684-5692 (1992); Myers etal, J. Am. Chem. Soc. 113, 
6682-6683 (1991); Shen et aL.VS Patent No. 5817679; Cordone et al., J. Am. Chem 
Soc. Ill, 5969-5970 (1989); Jung etal., J. Chem. Soc. Commun. 630-632 (1984); 
Lay etal., J. Am. Chem. Soc. 104, 7658-7659 (1982); Gonzalez et al., J. Am Chem. 

0 Soc. 117, 3405-3421 (1995); Kreher et aL, Chem Ber. 125, 183-189 (1992); Simig et 
al., Synlett. 7, 425^126 (1990); Sha etal., J. Org. Chem. 55, 2446-2450 (1990); Drew 
etaL, J. Chem. Soc, Perkin Trans. 1 7, 1277-1284 (1985); Kreher etal., Anorg. 
Chem., Org Chem. 31B, 599-604 (1976); Avalos etaL, Tetrahedron Lett. 39, 9301- 
9304 (1998); Gousse et al., Macromolecules 31, 314-321 (1998); Mikhailyuchenko et 

5 aL, Khim. Geterotsikl. Soedin. 6, 751-758 (1993); Lubowitz etaL, US Patent No. 
4476184; Padwa etaL, J. Org. Chem. 61, 3706-3714 (1996); Schlessinger et aL, J. 
Org. Chem. 59, 3246-3247 (1994); Buchmeiser et a/.,WO Publication No. 9827423; 
Tanabe et aL, Japanese Patent Document JP 07144477; Mochizucki et al., Japanese 
Patent Document JP 63170383; Hosoda et al., Japanese Patent Document JP 

D 62053963; Onaka et aL, Japanese Patent Document JP 62053964; Kato et al., 

Japanese Patent Document JP 53086035; Kato et aL, Japanese Patent Document JP 
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51088631; Tottori et al., Japanese Patent Document JP 49124225; Augustin et aL, 
German Patent Document DD101271; Title et aL, French Patent Document FR 
2031538; Gousse etaL, Polym Int. 48, 723-731 (1999); Padwatf ai, /. Org. Chem. 
62, 4088-4096 (1997); Theurillat-Moritz et aL, Tetrahedron: Asymmetry 7, 3163- 
5 3168 (1996); Mathews et aL, J. Carbohydr. Chem. 14, 287-97 (1995); Srivastava et 
aL, Natl. Acad Set Lett. (India) 15, 41-44 (1992); Mayorga et aL, Rev. Cabana 
Quim. 4, 1-6 (1988); Kondoli etal., J. Chem. Res., Synop. 3, 76 (1987); Primelles et 
aL, Cent. Azucar 7-14 (1985); Solov'eva et aL, Khirn. GeterotsikL Soedin. 5, 613-15 
(1984); liu et aL, Yaoxue Xuebao 18, 752-759 (1983); Joshi et aL, Indian J. Oiem, 

10 Sect. B. 22B, 131-135 (1983); Amos etal., WO Publication No. 9829495; Odagiri 
et aL % US Patent No. 4670536; Gallucci et aL, European Patent Document EP 
355435; Redmore, D. US Patent No. 3821232; Nakano etal., Heterocycles 35,37- 
40 (1993); Tomisawa et aL, Chem. Pharm. BulL 36, 1692-1697 (1988); Krow et aL, 
J. Heterocycl. Chem. 22, 131-135 (1985); Krow et aL, J. Org. Chem 47, 1989-1993 

15 (1982); Liu et al., Yaoxue Xuebao 18, 752-759 (1983); Nishikawa et aL, Yaoxue 
Xuebao JP 01061457; and/or Rice etal., J. Med. Chem. 11, 183-185 (1968). 

All documents cited in the present specification, such as those cited in this 
"Methods of Preparation" as well as other sections herein, are incorporated herein by 
reference in their entirety. Reference to any document herein is not to be construed as 

20 an admission that such document is prior art. 



As illustrated in Scheme I, a diene of formula II can be reacted with a 
dienophile of formula m, under conditions readily selected by one skilled in the art 
25 (such as by the addition of heat ("A")), to obtain a compound of formula IV, which is 
a compound of formula I. An intermediate diene of formula II can be obtained from 
commercial sources or readily made by one skilled in the art, for example, in 
accordance with the following literature documents and the references found therein: 



Scheme I 
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Hofman et al, J. Agric. Food Chenu 45, 898-906 (1997); Baciocchi etal., J. Chem. 
Soc, PerUn Trans. 2 8, 821-824 (1975); Wu etal, J. Heterocycles 38, 1507-1518 
(1994); Yin etal., Tetrahedron Lett. 38, 5953-5954 (1997); Mic'ovic' et 
al.Tetrahedron 20, 2279-2287 (1964); Gorbunova et al, J. Org. Chem. 35, 1557- 
5 1566 (1999); Rassu et al, Chem. Soc. Rev. 29, 109-1 18 (2000); Kaberdin et al, Russ. 
Chem. Rev. 68,765-779(1999); Barluenga et al, AldrichimicaActa 32,4-15 
(1999); Bogdanowicz-Szwed et al, Pol. Wiad. Chem. 52, 821-842 (1998); 
Casiraghi et al., Adv. Asymmetric Synth. 3, 1 13-189 (1998); and/or Baeckvall et al., 
Chem. Rev. 98, 2291-23 12 (1998). An intermediate dieneophile of formula m can 

10 be obtained from commercial sources or readily made by one skilled in the art, for 
example, in accordance with the following literature references and the references 
found therein: Deshpande etal, Heterocycles 51, 2159-2162 (1999); Seijas etal, J. 
Chem. Res., Synop. 7, 420-421 (1999); Langer etal, Eur. J. Org. Chem. 7, 1467- 
1470 (1998); Kita etal, Japanese Patent Document JP 09194458; Lopez-Alvarado et 

15 al, J. Org. Chem. 61, 5865-5870 (1996); Condon et al, US Patent No. 5523277; 
Sasakihara et al, Japanese Patent Document JP 04290868; Jgarashi et al, Japanese 
Patent Document JP 04149173; Aoyama et al., Japanese Patent Document JP 
04134063; Aoyama et al., Japanese Patent Document JP 04134062; Pastor et al, J. 
Org. Chem. 53, 5776-5779(1988); and/or Takahashi et al, Chem. Lett. 6, 1229- 

20 1232 (1987). 
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Scheme EL 




V VI IV 

5 As illustrated in Scheme II, compounds of formula I can be obtained by 

reaction of a primary amine of formula V with a substituted anhydride-like 
intermediate of formula VI, for example, in a solvent such as acetic acid with or 
without heating, to yield a compound of formula IV, which is a compound of formula 
I. Primary amines of formula V can be obtained from commercial sources or readily 

0 synthesized by one skilled in the art. Anhydride-like agents of formula VI can be 
obtained from commercial sources or readily synthesized by one skilled in the art. 
The documents listed following describe exemplary approaches for the synthesis of 
intermediates of formula VI as well as synthetic approaches which can be applied to 
the synthesis of compounds of formula IV (all incorporated herein by reference in 

5 their entirety): Kohler, E. P.; Tishler, M.; Potter, H.; Thompson, H. T. /. Am. Chem. 
Soc. 1939, 1057-1061; Yur'ev, Y. K.; Zefirov, N. S. J. Gen. Chem. U.S.S.R. (Engl. 
Transl.) 1961, 31, 772-5; Norman G. Gaylord US Patent No. 3,995,099; Schueler, P. 
E.; Rhodes, Y. E. /. Org. Chem. 1974, 39, 2063-9; Ishitobi, H.; Tanida, H; Tsuji, T. 
Bull. Chem. Soc. Japan 1971, 44, 2993-3000; Stajer, G.; Virag, M.; Szab6, A. E.; 

0 Bern^th, G.; Sonar, P.; Sillanpaa, R. Acta. Chem. Scand. 1996, 50, 922-30; Hart, H.; 
Ghosh, T. Tetrahedron Lett. 1988,29,881-884; Kato, M.; Yamamoto, S.; Yoshihara, 
T.; Furuichi, K; Miwa, T. Chem. Lett. 1987, 1823-1826; Kottwitz, J.; Vorbriiggen, H. 
Syntliesis 1995, 636-637; Creary, X. /. Org. Chem. 1975, 40, 3326-3331; Alder, K.; 
Ache, H.-J.; Flock, F. H. Chem. Ber. 1960, 93, 1888-1895; Toder, B. H.; Branca, S. 

5 J.; Dieter, R. K.; Smith, A. B. m Synth. Common. 1975, 5, 435-439; Sprague, P. W.; 
Heikes, J. E.; Gougoutas, J. Z.; Malley, M. F.; Harris, D. N.; and/or Greenberg, R. /. 
Med. Chem. 1985, 28, 1580-1590. 
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The aforementioned approach(es) can be applied in a combinatorial fashion, 
for example, by utilizing a multi-well reaction block such as is described in Waldemar 
Ruediger, Wen-Jeng Li, John W., Allen Jr., and Harold N. Weller m, US Patent No. 
5,961,925, Apparatus for Synthesis of Multiple Organic Compounds With Pinch 
5 Valve Block (incorporated herein by reference in its entirety). By utilizing the above- 
mentioned multi-well reaction block, one can, for example, perform multiples of 96 
reactions at a time. Solvent can then be removed from the reaction tubes without 
removal from the reaction block and the crude products can be precipitated using a 
base such as sodium bicarbonate. The precipitates can be collected by filtration of the 
10 reaction block and then the desired products can be transferred directly to 96 well 
plates for screening. In this fashion, a large array of compounds of formula I can be 
synthesized, and tests conducted as desired by an automated approach. 
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5 Scheme HI describes a method for preparing an intermediate compound of 

formula VI which can be used to synthesize a compound of formula I, as described in 
Scheme II. As described in Scheme HI, a diene of formula II can be reacted with a 
dieneophile of formula VII to yield the intermediate of formula VI. The methods 
applied to obtain such a transformation are analogous to those described in Scheme I. 

10 
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Scheme IV describes a method for preparing an intermediate compound of 
formula VI which can be used to synthesize a compound of formula I, as described in 
Scheme II. As shown in Scheme IV, a diene of formula II can be reacted with a 
dieneophile of formula Vm to yield the intermediate of formula IX. The 
intermediate of formula IX can be dehydrated to an anhydride-like intermediate of 
formula VI. Dehydration of the bis-acid intermediate of formula IX to can be 
achieved by a variety of methods, such as those known to one skilled in the art and 
described in the following documents and the references embodied therein: Sprague et 
al. t /. Med. Chem. 28, 1580-1590 (1985); and/or Retemi et aL 9 7. Org. Chenu 61, 
6296-6301 (1996). 

Preferred Compounds 

A preferred subgenus of the compounds of the present invention includes 
compounds of the formula I or salts thereof wherein one or more, preferably all, of the 
following substituents are as defined below: 

G is a cycloalkenyl, an aryl (preferably phenyl or naphthyl), or heterocyclo (e.g., 
heteroaryl) group, where said group is mono- or polycyclic, and which is 
optionally substituted at one or more positions, preferably with hydrogen, 
alkyl or substituted alkyl, alkenyl or substituted alkenyl, alkynyl or substituted 
alkynyl, halo, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 



cycloalkenyl, aryl or substituted aryl, heterocyclo or substituted heterocyclo, 
arylalkyl or substituted arylalkyl, heterocycloalkyl or substituted 
heterocycloalkyl, CN, F^OC^O, R^OO-O-, R 1 C=0, R 1 C=S, R'HNC^, 
R 1 R 2 NC=0, HOCR 3 R 3 ', nitro, Recife, R*0, NH 2 , NR 4 R 5 , SR 1 , S=OR\ 
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SO2R 1 , S0 2 OR\ SOtNR 1 ^', (R 1 0)(R 1 0)P=0, oxo, (R 1 )^ 1 ')!^}, or 

(R 1 ')(NHR 1 )P=0; 
Zi is O or S; 
Za is Oor S;and 

5 (i) Y is -(CR 7 R 7 )„ and n=l-3, C=CR 8 R 8 ', G=0, cycloalkyl or substituted cycloalkyl, 
cycloalkenyl or substituted cycloalkenyl, or aryl or substituted aryl; 
W is CR 7 R 7 '--CR 7 R 7 ', CR 8 =CR 8 ', CR 7 R 7 — C=0, cycloalkyl or substituted 

cycloalkyl, or aryl or substituted aryl; 
Ai is CR 7 ; and 
10 A2 is CR 7 ; or alternatively, 
(ii) Y is absent; 

W is CR 7 R 7 ' — CR 7 R 7 ' or CR 8 =CR 8 '; 
Ai is CR 7 ; and 
A2 is CR 7 ; or alternatively, 
15 (iii) Y is absent; and 

Ai, A 2 and W together are -NR 7 -N=N-; and 
Qi is H, alkyl or substituted alkyl; 
Q2 is H, alkyl or substituted alky; and 
Lisabond,NHorNR 5 . 

20 

Use and Utility 

The compounds of the present invention modulate the function of nUclear 
hormone receptors (NHR), and include compounds which are, for example, agonists, 
partial agonists, antagonists or partial antagonists of the androgen receptor (AR), the 

25 estrogen receptor (ER), the progesterone receptor (PR), the glucocorticoid receptor 
(GR), the mineralocorticoid receptor (MR), the steroid and xenobiotic receptor 
(SXR), other steroid binding NHR's, the Orphan receptors or other NHR's. Selective 
modulation of one such NHR relative to others within the NHR family is preferred. 
"Modulation" includes, for example, activation (e.g., agonist activity) or inhibition 

30 (e.g., antagonist activity). 
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The present compounds are thus useful in the treatment of NHR-associated 
conditions. A "NHR-associated condition", as used herein, denotes a condition or 
disorder which can be treated by modulating the function of a NHR in a subject, 
wherein treatment comprises prevention, partial alleviation or cure of the condition or 
5 disorder. Modulation may occur locally, for example, within certain tissues of the 
subject, or more extensively throughout a subject being treated for such a condition 
disorder. 

The compounds of the present invention are useful for the treatment of a 
variety of conditions and disorders including, but not limited to, those described 
10 following: 

Compounds of formula I can be applied as agonists, partial agonists, 
antagonists, or partial antagonists of the estrogen receptor, preferably selectively to 
that receptor, in an array of medical conditions which involve modulation of the 
estrogen receptor pathway. Applications of said compounds include but are not 

15 limited to: osteoporosis, hot flushes, vaginal dryness, prostate cancer, breast cancer, 
endometrial cancer, cancers expressing the estrogen receptor such as the 
aforementioned cancers and others, contraception, pregnancy termination, menopause, 
amennoreahea, and dysmennoreahea. 

Compounds of formula I can be applied as agonists, partial agonists, 

20 antagonists or partial antagonists of the progesterone receptor, preferably selectively 

to that receptor, in an array of medical conditions which involve modulation of the 

progesterone receptor pathway. Applications of said compounds include but are not 

limited to: breast cancer, other cancers containing the progesterone receptor, 

endometriosis, cachexia, contraception, menopause, cyclesynchrony, meniginoma, 

25 dysmennoreahea, fibroids, pregnancy termination, labor induction and osteoporosis, 
i 

Compounds of formula I can be applied as agonists, partial agonists, 
antagonists or partial antagonists of the glucocorticoid receptor, preferably selectively 
to that receptor, in an array of medical conditions which involve modulation of the 
glucocorticoid receptor pathway. Applications of said compounds include but are not 
30 limited to: inflammatory diseases, autoimmune diseases, prostate cancer, breast 
cancer, Alzheimer's disease, psychotic disorders, drug dependence, non-insulin 
dependent Diabetes Mellitus, and as dopamine receptor blocking agents or otherwise 
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as agents for the treatment of dopamine receptor mediated disorders. Glucocorticoid 
receptor AP-1 ("GR AP-1") inhibitors (which compounds can, for example, avoid 
side effects connected with GR agonists) can be used as anti-inflammatory and 
immunosuppressive agents, for example, to treat a wide variety of inflammatory and 
5 autoimmune diseases. These diseases include without limitation: rheumatoid arthritis, 
osteoarthritis, inflammatory bowel disease, asthma, chronic obstructive pulmonary 
disease, prevention of transplant rejection, multiple sclerosis, and psoriasis, among 
others. GR AP-1 inhibitors of the present invention can be employed together with 
known GR AP-1 inhibitors, such as the steroid prednisone (which is used to treat the 
above diseases). 

Compounds of formula I can be applied as agonists, partial agonists, 
antagonists or partial antagonists of the mineralocorticoid receptor, preferably 
selectively to that receptor, in an array of medical conditions which involve 
modulation of the mineralocorticoid receptor pathway. Applications of said 
compounds include but are not limited to: drug withdrawal syndrome and 
inflammatory diseases. 

Compounds of formula I can be applied as agonists, partial agonists, 
antagonists or partial antagonists of the aldosterone receptor, preferably selectively to 
that receptor, in an array of medical conditions which involve modulation of the 
aldosterone receptor pathway. One application of said compounds includes but is not 
limited to: congestive heart failure. 

Compounds of formula I can be applied as agonists, partial agonists, 
antagonists or partial antagonists of the androgen receptor, preferably selectively to 
that receptor, in an array of medical conditions which involve modulation of the 
androgen receptor pathway. Applications of said compounds include but are not 
limited to: hirsutism, acne, seborrhea, Alzheimer's disease, androgenic alopecia, 
hypogonadism, hyperpilosity, benign prostate hypertrophia, adenomas and neoplasies 
of the prostate (such as advanced metastatic prostate cancer), treatment of benign or 
malignant tumor cells containing the androgen receptor such as is the case for breast, 
brain, skin, ovarian, bladder, lymphatic, liver and kidney cancers, pancreatic cancers, 
modulation of VCAM expression and applications therein for the treatment of heart 
disease, inflammation and immune modulations, modulation of VEGF expression and 
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the applications therein for use as antiangiogenic agents, osteoporosis, suppressing 
spermatogenesis, libido, cachexia, endometriosis, polycystic ovary syndrome, 
anorexia, androgen supplement for age related decreased testosterone levels in men, 
male menopause, male hormone replacement, male and female sexual dysfunction, 
5 and inhibition of muscular atrophy in ambulatory patients. For example, pan AR 
modulation is contemplated, with prostate selective AR modulation ("S ARM") being 
particularly preferred, such as for the treatment of early stage prostate cancers. 

Compounds of formula I can be applied as (preferably, selective) 
antagonists of the mutated androgen receptor, for example, found in many tumor 

10 lines. Examples of such mutants are those found in representative prostate tumor cell 
lines such as LNCap, (T877A mutation, Biophys. Acta, 187, 1052 (1990)), PCa2b, 
(L701H & T877A mutations, J. Urol., 162, 2192 (1999)) and CWR22, (H874Y 
mutation, Mol. Endo., 11, 450 (1997)). Applications of said compounds include but 
are not limited to: adenomas and neoplasies of the prostate, breast cancer and 

1 5 endometrial cancer. 

Compounds of formula I can be applied as agonists, partial agonists, 
antagonists or partial antagonists of the steroid and xenobiotic receptor, preferably 
selectively to that receptor, in an array of medical conditions which involve 
modulation of the steroid and xenobiotic receptor pathway. Applications of said 

20 compounds include but are not limited to: treatment of disregulation of. cholesterol 
homeostasis, attenuation of metabolism of pharmaceutical agents by co-administration 
of an agent (compound of the present invention) which modulates the P450 regulator 
effects ofSXR. 

Along with the aforementioned NHR, there also exist a number of NHR for 
25 which the activating or deactivating ligands may not be characterized. These proteins 
are classified as NHR due to strong sequence homology to other NHR, and are known 
as the Orphan receptors. Because the Orphan receptors demonstrate strong sequence 
homology to other NHR, compounds of formula I include those which serve as 
modulators of the function of the Orphan NHR. Orphan receptors which are 
modulated by NHR modulators such as compounds within the scope of formula I are 
exemplified, but not limited to, those listed in Table 1 . Exemplary therapeutic 
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applications of modulators of said Orphan receptors are also listed in Table 1, but are 
not limited to the examples therein. 



10 



15 



20 



25 



Table 1. Exemplary Orphan nuclear hormone receptors, form (M = monomelic, D = 
heterodimeric, H = homodimeric), tissue expression and target therapeutic 
applications. (CNS=central nervous system) 
Receptor Form Tissue Expression 

M/D Dopaminergic Neurons 
Brain (Pituitary), Muscle 



NURR1 
RZRp 
RORa 
NOR-1 



M 
M 
M 



Target Therapeutic Application 
Parkinson's Disease 
Sleep Disorders 



NGH-Bp M/D 

COUP-Tfa H 

COUP-TFp H 

COUP-TPflc H 

Nur77 H 

Rev-ErbAa H 

HNF4a H 

SF-1 M 

LXRccp D 

GCNF M/H 

ERRa,p M 

FXR D 

CARa H 

PXR H 



Cerebellum, Purkinje Cells Arthritis, Cerebellar Ataxia 

Brain,.Muscle , Heart, CNS Disorders, Cancer 
Adrenal, Thymus 

Brain CNS Disorders 

Brain CNS Disorders 

Brain CNS Disorders 

Brain CNS Disorders 

Brain, Thymus, Adrenals CNS Disorders 

Muscle, Brain (Ubiquitous) Obesity 

liver, Kidney, Intestine Diabetes 
Gonads, Pituitary 
Kidney (Ubiquitous) 
Testes, Ovary 



Placenta, Bone 
liver, Kidney 
liver, Kidney 
liver, Intestine 



Metabolic Disorders 
Metabolic Disorders 
Infertility 
Infertility, Osteoporosis 

Metabolic Disorders 
Metabolic Disorders 
Metabolic Disorders 



30 



The present invention thus provides methods for the treatment of NHR- 
associated conditions, comprising the step of administering to a subject in need 
thereof at least one compound of formula I in an amount effective therefor. Other 
therapeutic agents such as those described below may be employed with the inventive 
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10 



15 



20 



25 



compounds in the present methods (for example, separately, or formulated together as 
a fixed dose). In the methods of the present invention, such other therapeutic agent(s) 
can be administered prior to, simultaneously with or following the administration of 
the compound(s) of the present invention. 

The present invention also provides pharmaceutical compositions comprising 
at least one of the compounds of the formula I capable of treating a NHR-associated 
condition in an amount effective therefor, and a pharmaceutically acceptable carrier 
(vehicle or diluent). The compositions of the present invention can contain other 
therapeutic agents as described below, and can be formulated, for example, by 
employing conventional solid or liquid vehicles or diluents, as well as pharmaceutical 
additives of a type appropriate to the mode of desired administration (for example, 
excipients, binders, preservatives, stabilizers, flavors, etc.) according to techniques 
such as those well known in the art of pharmaceutical formulation. 

It should be noted that the compounds of the present invention are, without 
limitation as to their mechanism of action, useful in treating any of the conditions or 
disorders listed or described herein such as inflammatory diseases or cancers, or other 
proliferate diseases, and in compositions for treating such conditions or disorders. 

The present compounds have therapeutic utility in the modulation of immune 
cell activation/proliferation, e.g., as competitive inhibitors of intercellular 
ligand/receptor binding reactions involving CAMs (Cellular Adhesion Molecules) and 
Leukointegrins. For example, the present compounds modulate LFA-ICAM 1, and 
are particularly useful as LFA-ICAM 1 antagonists, and in the treatment of all 
conditions associated with LFA-ICAM 1 such as immunological disorders. Preferred 
utilities for the present compounds include, but are not limited to: inflammatory 
conditions such as those resulting from a response of the non-specific immune system 
in a mammal (e.g., adult respiratory distress syndrome, shock, oxygen toxicity, 
multiple organ injury syndrome secondary to septicemia, multiple organ injury 
syndrome secondary to trauma, reperfusion injury of tissue due to cardiopulmonary 
bypass, myocardial infarction or use with thrombolysis agents, acute 
glomerulonephritis, vasculitis, reactive arthritis, dermatosis with acute inflammatory 
components, stroke, thermal injury, hemodialysis, leukapheresis, ulcerative colitis, 
necrotizing enterocolitis and granulocyte transfusion associated syndrome) and 
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conditions resulting from a response of the specific immune system in a mammal 
(e.g., psoriasis, organ/tissue transplant rejection, graft vs. host reactions and 
autoimmune diseases including Raynaud's syndrome, autoimmune thyroiditis, 
deimatitis, multiple sclerosis, rheumatoid arthritis, insulin-dependent diabetes 
5 mellitus, uveitis, inflammatory bowel disease including Crohn's disease and ulcerative 
colitis, and systemic lupus erythematosus). The present compounds can be used in 
treating asthma or as an adjunct to minimize toxicity with cytokine therapy in the 
treatment of cancers. The present compounds can be employed in the treatment of all 
diseases currently treatable through steroid therapy. The present compounds may be 

10 employed for the treatment of these and other disorders alone or with other 

immunosuppressive or antiinflammatory agents. In accordance with the invention, a 
compound of the formula I can be administered prior to the onset of inflammation (so 
as to suppress an anticipated inflammation) or after the initiation of inflammation. 
When provided prophylactically, the immunosupressive compound(s) are preferably 

15 provided in advance of any inflammatory response or symptom (for example, prior to, 
at, or shortly after the time of an organ or tissue transplant but in advance of any 
symptoms or organ rejection). The prophylactic administration of a compound of the 
formula I prevents or attenuates any subsequent inflammatory response (such as, for 
example, rejection of a transplanted organ or tissue, etc.) Administration of a 

20 compound of the formula I attenuates any actual inflammation (such as, for example, 
the rejection of a transplanted organ or tissue). 

The compounds of the formula I can be administered for any of the uses 
described herein by any suitable means, for example, orally, such as in the form of 
tablets, capsules, granules or powders; sublingualis bucally; parenterally, such as by 

25 subcutaneous, intravenous, intramuscular, or intrasternal injection or infusion 
techniques (e.g., as sterile injectable aqueous or non-aqueous solutions or 
suspensions); nasally, including administration to the nasal membranes, such as by 
inhalation spray; topically, such as in the form of a cream or ointment; or rectally such 
as in the form of suppositories; in dosage unit formulations containing non-toxic, 

30 pharmaceutical^ acceptable vehicles or diluents. The present compounds can, for 
example, be administered in a form suitable for immediate release or extended 
release. Immediate release or extended release can be achieved by the use of suitable 
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pharmaceutical compositions comprising the present compounds, or, particularly in 
the case of extended release, by the use of devices such as subcutaneous implants or 
osmotic pumps. The present compounds can also be administered liposomally. 

Exemplary compositions for oral administration include suspensions which 
5 can contain, for example, microcrystalline cellulose for imparting bulk, alginic acid or 
sodium alginate as a suspending agent, methylcellulose as a viscosity enhancer, and 
sweeteners or flavoring agents such as those known in the art; and immediate release 
tablets which can contain, for example, microcrystalline cellulose, dicalcium 
phosphate, starch, magnesium stearate and/or lactose and/or other excipients, binders, 
10 extenders, disintegrants, diluents and lubricants such as those known in the art. The 
compounds of formula I can also be delivered through the oral cavity by sublingual 
and/or buccal administration. Molded tablets, compressed tablets or freeze-dried 
tablets are exemplary forms which may be used. Exemplary compositions include 
those formulating the present compound(s) with fast dissolving diluents such as 
15 mannitol, lactose, sucrose and/or cyclodextrins. Also included in such formulations 
may be high molecular weight excipients such as celluloses (avicel) or polyethylene 
glycols (PEG). Such formulations can also include an excipient to aid mucosal 
adhesion such as hydroxy propyl cellulose (HPC), hydroxy propyl methyl cellulose 
(HPMC), sodium carboxy methyl cellulose (SCMC), maleic anhydride copolymer 
20 (e.g., Gantrez), and agents to control release such as polyacrylic copolymer (e.g. 

Carbopol 934). Lubricants, glidants, flavors, coloring agents and stabilizers may also 
be added for ease of fabrication and use. 

Exemplary compositions for nasal aerosol or inhalation administration include 
solutions in saline which can contain, for example, benzyl alcohol or other suitable 
25 preservatives, absorption promoters to enhance bioavailability, and/or other 
solubilizing or dispersing agents such as those known in the art. 

Exemplary compositions for parenteral administration include injectable 
solutions or suspensions which can contain, for example, suitable non-toxic, 
parenterally acceptable diluents or solvents, such as mannitol, 1,3-butanediol, water, 
30 Ringer's solution, an isotonic sodium chloride- solution, or other suitable dispersing or 
wetting and suspending agents, including synthetic mono- or diglycerides, and fatty 
acids, including oleic acid, or Cremaphor. 
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Exemplary compositions for rectal administration include suppositories which 
can contain, for example, a suitable non-irritating excipient, such as cocoa butter, 
synthetic giyceride esters or polyethylene glycols, which are solid at ordinary 
temperatures, but liquify and/or dissolve in the rectal cavity to release the drug. 
5 Exemplary compositions for topical administration include a topical carrier 

such as Plastibase (mineral oil gelled with polyethylene). 

The effective amount of a compound of the present invention can be 
determined by one of ordinary skill in the art, and includes exemplary dosage amounts 
for a adult human of from about 1 to 100 (for example, 15) mg/kg of body weight of 

10 active compound per day, which can be administered in a single dose or in the form of 
individual divided doSes, such as from 1 to 4 times per day. It will be understood that 
the specific dose level and frequency of dosage for any particular subject can be 
varied and will depend upon a variety of factors including the activity of the specific 
compound employed, the metabolic stability and length of action of that compound, 

15 the species, age, body weight, general health, sex and diet of the subject, the mode and 
time of administration, rate of excretion, drug combination, and severity of the 
particular condition. Preferred subjects for treatment include animals, most preferably 
mammalian species such as humans, and domestic animals such as dogs, cats and the 
like, subject to NHR-associated conditions. 

20 As mentioned above, the compounds of the present invention can be employed 

alone or in combination with each other and/or other suitable therapeutic agents useful . 
in the treatment of NHR-associated conditions. 

For their preferred anticancer or antiangiogenic use, the compounds of the 
present invention can be administered either alone or in combination with other anti- 

25 cancer and cytotoxic agents and treatments useful in the treatment of cancer or other 
proliferative diseases, for example, where the second drug has the same or different 
mechanism of action than the present compounds of formula L Examples of classes 
of anti-cancer and cytotoxic agents useful in combination with the present compounds 
include but are not limited to: alkylating agents such as nitrogen mustards, alkyl 

30 sulfonates, nitrosoureas, ethylenimines, and triazenes; antimetabolites such as folate 
antagonists, purine analogues, and pyrimidine analogues; antibiotics such as 
anthracyclines, bleomycins, mitomycin, dactinomycin, and plicamycin; enzymes such 
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as L-asparaginase; farnesyl-protein transferase inhibitors; 5a reductase inhibitors; 
inhibitors of 17P-hydroxy steroid dehydrogenase type 3; hormonal agents such as 
glucocorticoids, estrogens/ antiestrogens, androgens/ anti androgens, progestins, and 
luteinizing honnone-releasing hormone antagonists, octreotide acetate; microtubule- 

5 disruptor agents, such as ecteinascidins or their analogs and derivatives; microtubule- 
stabilizing agents such as taxanes, for example, paclitaxel (Taxol®), docetaxel 
(Taxotere®), and their analogs, and epothilones, such as epothilones A-F and their 
analogs; plant-derived products, such as vinca alkaloids, epipodophyllotoxins, 
taxanes; and topiosomerase inhibitors; prenyl-protein transferase inhibitors; and 

0 miscellaneous agents such as hydroxyurea, procarbazine, mitotane, 

hexamethylmelamine, platinum coordination complexes such as cisplatin and 
carboplatin; and other agents used as anti-cancer and cytotoxic agents such as 
biological response modifiers, growth factors; immune modulators and monoclonal 
antibodies. The compounds of the invention may also be used in conjunction with 

5 radiation therapy. 

Representative examples of these classes of anti-cancer and cytotoxic agents 
include but are not limited to mechlorethamine hydrochloride, cyclophosphamide, 
chlorambucil, melphalan, ifosfamide, busulfan, carmustin, lomustine, semustine, 
streptozocin, thiotepa, dacarbazine, methotrexate, thioguanine, mercaptopurine, 

0 fludarabine, pentastatin, cladribin, cytarabine, fluorouracil, doxorubicin 
hydrochloride, daunorubicin, idarubicin, bleomycin sulfate, mitomycin C, 
actinomycin D, safracins, saframycins, quinocarcins, discodermolides, vincristine, 
vinblastine, vinorelbine tartrate, etoposide, etoposide phosphate, teniposide, 
paclitaxel, tamoxifen, estramustine, estramustine phosphate sodium, flutamide, 

5 buserclin, leuprolide, pteridines, diyneses, levamisole, aflacon, interferon, 
interleukins, aldesleukin, filgrastim, sargramostim, rituximab, BCG, tretinoin, 
irinotecan hydrochloride, betamethosone, gemcitabine hydrochloride, altretamine, and 
topoteca and any analogs or derivatives thereof. 

Preferred member of these classes include, but are not limited to, paclitaxel, 

) cisplatin, carboplatin, doxorubicin, carminomycin, daunorubicin, aminopterin, 
methotrexate, methopterin, mitomycin C, ecteinascidin 743, or porfiromycin, 5- 
fluorouracil, 6-mercaptopurine, gemcitabine, cytosine arabinoside, podophyllotoxin or 
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podophyllotoxin derivatives such as etoposide, etoposide phosphate or teniposide, 
melphalan, vinblastine, vincristine, leurosidine, vindesine and leurosine. 

Examples of anticancer and other cytotoxic agents include the following: 
epothilone derivatives as found in German Patent No. 4138042.8; WO 97/19086, WO 

5 98/22461, WO 98/25929, WO 98/38192, WO 99/01124, WO 99/02224, WO 
99/02514, WO 99/03848, WO 99/07692, WO 99/27890, WO 99/28324, WO 
99/43653, WO 99/54330, WO 99/54318, WO 99/54319, WO 99/65913, WO 
99/67252, WO 99/67253 and WO 00/00485; cyclin dependent kinase inhibitors as 
found in WO 99/24416 (see also U.S. Patent No. 6,040,321); and prenyl-protein 

0 transferase inhibitors as found in WO 97/30992 and WO 98/54966; and agents such 
as those described generically and specifically in U.S. Patent No. 6,011,029 (the 
compounds of which U.S. Patent can be employed together with any NHR modulators 
(including, but not limited to, those of present invention) such as AR modulators, ER 
modulators, with LHRH modulators, or with surgical castration, especially in the 

5 treatment of cancer). 

The combinations of the present invention can also be formulated or co- 
administered with other therapeutic agents that are selected for their particular 
usefulness in administering therapies associated with the aforementioned conditions. 
For example, the compounds of the invention may be formulated with agents to 

0 prevent nausea, hypersensitivity and gastric irritation, such as antiemetics, and Hi and 
H2 antihistamines. 

As it pertains to the treatment of cancer, the compounds of this invention are 
most preferably used alone or in combination with anti-cancer treatments such as 
radiation therapy and/or with cytostatic and/or cytotoxic agents, such as, but not 

5 limited to, DNA interactive agents, such as cisplatin or doxorubicin; inhibitors of 
farnesyl protein transferase, such as those described in U.S. Patent No. 6,011,029; 
topoisomerase II inhibitors, such as etoposide; topoisomerase I inhibitors, such as 
CPT-11 or topotecan; tubulin stabilizing agents, such as paclitaxel, docetaxel, other 
taxanes, or epothilones; hormonal agents, such as tamoxifen; thymidilate synthase 

D inhibitors, such as 5-fluorouracil; antimetabolites, such as methoxtrexate; 

antiangiogenic agents, such as angiostatin, ZD6474, ZD6126 and comberstatin A2; 
kinase inhibitors, such as hei2 specific antibodies, Iressa and CDK inhibitors; histone 
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deacetylase inhibitors, such as CI-994 and MS-27-275. Such compounds may also be 
combined with agents which suppress the production of circulating testosterone such 
as LHRH agonists or antagonists or with surgical castration. 

For example, known therapies for advanced metastatic prostate cancer include 
5 "complete androgen ablation therapy" wherein tumor growth is inhibited by 
controlling the supply of androgen to the prostate tissues via chemical castration 
(castration serves to inhibit the production of circulating testosterone (T) and 
dihydrotestosterone (DHT)) followed by the administration of androgen receptor (AR) 
antagonists (which inhibit the function T/DHT derived from the conversion of 

10 circulating androgen precursors to T/DHT by the prostate tissue). The compounds of 
the present invention can be employed as AR antagonists in complete ablation 
therapy, alone or in combination with other AR antagonists such as Flutamide, 
Casodex, Nilutamide, or Cyproterone acetate. 

The compounds of the present invention may be employed adjuvant to 

15 surgery. 

Another application of the present compounds is in combination with antibody 
therapy such as but not limited to antibody therapy against PSCA. An additional 
application is in concert with vaccine / immune modulating agents for the treatment of 
cancer. 

20 The above other therapeutic agents, when employed in combination with 

the compounds of the present invention, can be used, for example, in those amounts 
indicated in the Physicians' Desk Reference (PDR) or as otherwise determined by one 
of ordinary skill in the art. 

The following assays can be employed in ascertaining the activity of a 

25 compound as a NHR modulator. Preferred are those compounds with an activity 
greater than 20pm for binding or transactivation in any of these assays. Various 
compounds of the present invention were determined to have AR modulator activity 
utilizing the transactivation assay, and standard AR binding assays as described 
following. 

30 
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Transactivation Assays: 

AR Specific Assay: 

Compounds of the present invention were tested in transactivation assays of 
5 a transfected reporter construct and using the endogenous androgen receptor of the 
host cells. The transactivation assay provides a method for identifying functional 
agonists and partial agonists that mimic, or antagonists that inhibit, the effect of native 
hormones, in this case, dihydrotestosterone (DHT). This assay can be used to predict 
in vivo activity as there is a good correlation in both series of data. See, e.g. T. Berger 
10 et al., /. Steroid Biochem. Molec. Biol. 773 (1992), the disclosure of which is herein 
incorporated by reference. 

For the transactivation assay a reporter plasmid is introduced by 
transfection (a procedure to induce cells to take foreign genes) into the respective 
cells. This reporter plasmid, comprising the cDNA for a reporter protein, such as 
15 secreted alkaline phosphatase (SEAP), controlled by prostate specific antigen (PSA) 
upstream sequences containing androgen response elements (AREs). This reporter 
plasmid functions as a reporter for the transcription-modulating activity of the AR. 
Thus, the reporter acts as a surrogate for the products (mRNA then protein) normally 
expressed by a gene under control of the AR and its native hormone. In order to 
20 detect antagonists, the transactivation assay is carried out in the presence of constant 
concentration of the natural AR hormone (DHT) known to induce a defined reporter 
signal. Increasing concentrations of a suspected antagonist will decrease the reporter 
signal (e.g., SEAP production). On the other hand, exposing the transfected cells to 
increasing concentrations of a suspected agonist will increase the production of the 
reporter signal. 

For this assay, LNCaP and MDA 453 cells were obtained from the 
American Type Culture Collection (Rockville, MD), and maintained in RPMI 1640 or 
DMEM medium supplemented with 10% fetal bovine serum (FBS; Gibco) 
respectively. The respective cells were transiently transfected by electroporation 
according to the optimized procedure described by Heiser, 130 Methods Mol. Biol., 
117 (2000), with the pSEAP2/PSA540/Enhancer reporter plasmid. The reporter 
plasmid, was constructed as follows: commercial human placental genomic DNA was 
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used to generate by Polymerase Cycle Reaction (PGR) a fragment containing the Bgin 
site (position 5284) and the Hind IH site at position 5831 of the human prostate 
specific antigen promoter (Accession # U37672), Schuur, et aL, 7. Biol Chem., 271 
(12): 7043-51 (1996). This fragment was subcloned into thepSEAP2/basic 
5 (Clontech) previously digested with BglH and HindTTT to generate the 

pSEAP2/PS A540 construct Then a fragment bearing the fragment of human PSA 
upstream sequence between positions -5322 and -3873 was amplified by PCR from 
human placental genomic DNA. A Xhol and a Bgin sites were introduced with the 
primers. The resulting fragment was subcloned into pSEAP2/PSA540 digested with 

10 Xhol and BglH respectively, to generate the pSEAP2/PSA540/Enhancer construct. 

LNCaP and MDA 453 cells were collected in media containing 10% charcoal stripped 
FBS. Each cell suspension was distributed into two Gene Pulser Cuvetts (Bio-Rad) 
which then received 8 jxg of the reporter construct, and electoporated using a Bio-Rad 
Gene Pulser at 210 volts and 960 pFaraday. Following the transfections the cells 

15 were washed and incubated with media containing charcoal stripped fetal bovine 

serum in the absence (blank) or presence (control) of 1 nM dihydrotestosterone (DHT; 
Sigma Chemical) and in the presence or absence of the standard anti-androgen 
bicalutamide or compounds of the present invention in concentrations ranging from 
10-10 to 10-5 M (sample). Duplicates were used for each sample. The compound 

20 dilutions were performed on a Biomek 2000 laboratory workstation. 

After 48 hours, a fraction of the supernatant was assayed for SEAP activity using the 
Phospha-Light Chemiluminescent Reporter Gene Assay System (Tropix, Inc). 
Viability of the remaining cells was determined using the CellTiter 96 Aqueous Non- 
Radioactive Cell Proliferation Assay (MTS Assay, Promega). Briefly, a mix of a 

25 tetrazolium compound (3-(4,5^imethylthiazol-2-yl)-5-(3-carboxymethoxyphenyl)- 2- 
(4-sulfophenyl)-2H-tetrazolium, inner salt; MTS) and an electron coupling reagent 
(phenazine methosulfate; PMS) are added to the cells. MTS (Owen's reagent) is 
bioreduced by cells into a formazan that is soluble in tissue culture medium, and 
therefore its absorbance at 490nm can be measured directly from 96 well assay plates 

30 without additional processing. The quantity of formazan product as measured by the 
amount of 490nm absorbance is directly proportional to the number of living cells in 
culture. For each replicate the SEAP reading was normalized by the Abs490 value 
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derived from the MTS assay. For the antagonist mode, the % Inhibition was 
calculated as: 

% Inhibition - 100 x ( 1 - [average control - average blank / average sample - 
5 average blank ]) 

Data was plotted and the concentration of compound that inhibited 50% of the 
normalized SEAP was quantified (IC50). 

10 For the agonist mode % Control was referred as the effect of the tested compound 

compared to the maximal effect observed with the natural hormone, in this case DHT, 
and was calculated as: 

% Control = 100 x average sample - average blank/ average control - average blank 

15 

Data was plotted and the concentration of compound that activates to levels 50% of 
the normalized SEAP for the control was quantified (EC 50 ). 

GR Specificity Assay: 

The reporter plasmid utilized was comprised of the cDNA for the reporter 
SEAP protein, as described for the AR specific transactivation assay. Expression of 
the reporter SEAP protein was controlled by the mouse mammary tumor virus long 
terminal repeat (MMTV LTR) sequences that contains three hormone response 
elements (HREs) that can be regulated by both GR and PR see, e.g. G. Chalepakis et 
al., Cell, 53(3), 371 (1988). This plasmid was transfected into A549 cells, which 
expresses endogenous GR, to obtain a GR specific transactivation assay. A549 cells 
were obtained from the American Type Culture Collection (Rockville, MD), and 
maintained in RPMI 1640 supplemented with 10% fetal bovine serum (FBS; Gibco). 
Determination of the GR specific antagonist activity of the compounds of the present 
invention was identical to that described for the AR specific transactivation assay, 
except that the DHT was replaced with 5 nM dexamethasone (Sigma Chemicals), a 
specific agonist for GR. Determination of the GR specific agonist activity of the 
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compounds of the present invention was performed as described for the AR 
transactivation assay, wherein one measures the activation of the GR specific reporter 
system by the addition of a test compound, in the absence of a known GR specific 
agonists ligand. 

5 

PR Specific Assay: 

The reporter plasmid utilized was comprised of the cDNA for the 
reporter SEAP protein, as described for the AR specific transactivation assay. 
Expression of the reporter SEAP protein was controlled by the mouse mammary 

10 tumor virus long terminal repeat (MMTV LTR) sequences that contains three 

hormone response elements (HREs) that can be regulated by both GR and PR. This 
plasmid was transfected into T47D, which expresses endogenous PR, to obtain a PR 
specific transactivation assay. T47D cells were obtained from the American Type 
Culture Collection (Rockville, MD), and maintained in DMEM medium 

15 supplemented with 10% fetal bovine serum (FBS; Gibco). Determination of the PR 
specific antagonist activity of the compounds of the present invention was identical to 
that described for the AR specific transactivation assay, except that the DHT was 
replaced with 1 nM Promegastone (NEN), a specific agonist for PR. Determination of 
the PR specific agonist activity of the compounds of the present invention was 

20 performed as described for the AR transactivation assay, wherein one measures the 
activation of the PR specific reporter system by the addition of a test compound, in 
the absence of a known PR specific agonists ligand. 

AR Binding Assav: 

25 For the whole cell binding assay, human LNCaP cells (T877A mutant AR) or 

MDA 453 (wild type AR) in 96-well microliter plates containing RPMI 1640 or 
DMEM supplemented with 10% charcoal stripped CA-FBS (Cocaleco Biologicals) 
respectively, were incubated at 37°C to remove any endogenous ligand that might be 
complexed with the receptor in the cells. After 48 hours, either a saturation analysis 

30 to determine the K<j for tritiated dihydrotestosterone, [ 3 H]-DHT, or a competitive 
binding assay to evaluate the ability of test compounds to compete with [ 3 H]-DHT 
were performed. For the saturation analysis, media (RPMI 1640 or DMEM - 0.2% 
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CA-FBS) containing [ 3 H]-DHT (in concentrations ranging from 0.1 nM to 16 nM) in 
the absence (total binding) or presence (non-specific binding) of a 500-fold molar 
excess of unlabeled DHT were added to the cells. After 4 hours at 37°C, an aliquot of 
the total binding media at each concentration of [ 3 H]-DHT was removed to estimate 
5 the amount of free [ 3 H]-DHT. The remaining media was removed, cells were washed 
three times with PBS and harvested onto UniFilter GF/B plates (Packard), Microscint 
(Packard) was added and plates counted in a Top-Counter (Packard) to evaluate the 
amount of bound [ 3 H)-DHT. 

For the saturation analysis, the difference between the total binding and the 

10 non-specific binding, was defined as specific binding. The specific binding was 
evaluated by Scatchard analysis to determine the Kd for [ 3 H]-DHT. See e.g. D. 
Rodbard, Mathematics and statistics of ligand assays: an illustrated guide: In: J. 
Langon and J. J. Clapp, eds., Ligand Assay, Masson Publishing U.S.A., Inc., New 
York, pp. 45-99, (1981), the disclosure of which is herein incorporated by reference. 

15 For the competition studies, media containing 1 nM [ 3 H]-DHT and 

compounds of the invention ("test compounds") in concentrations ranging from 10" 10 
to 10" 5 M were added to the cells. Two replicates were used for each sample. After 4 
hours at 37°C, cells were washed, harvested and counted as described above. The 
data was plotted as the amount of [ 3 H]-DHT (% of control in the absence of test 

20 compound) remaining over the range of the dose response curve for a given 

compound. The concentration of test compound that inhibited 50% of the amount of 
[ 3 H]-DHT bound in the absence of competing ligand was quantified (IC 50 ) after log- 
logit transformation. The Ki values were determined by application of the Cheng- 
Prusoff equation to the IC 50 values, where: 

25 Kf= IQ5Q t 

(1 + ( 3 H-DHT) / Ka for 3 H-DHT) 
After correcting for non-specific binding, IC 50 values were determined. The IC 5 o is 
defined as the concentration of competing ligand needed to reduce specific binding by 
50%. The Kas for [ 3 H]-DHT for MDA 453 and LNCaP were 0.7 and 0.2 nM 

30 respectively. 
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Human Prostate Cell Proliferation Assay: 

Compounds of the present invention were tested ("test compounds") on the 
proliferation of human prostate cancer cell lines. For that, MDA PCa2b cells, a cell 
5 line derived from the metastasis of a patient that failed castration, Navone et al., Clin. 
Cancer Res., 3, 2493-500 (1997), were incubated with or without the test compounds 
for 72 hours and the amount of [ 3 H] -thymidine incorporated into DNA was quantified 
as a way to assess number of cells and therefore proliferation. The MDA PCa2b cell 
line was maintained in BRFF-HPC1 media (Biological Research Faculty & Facility 
10 Inc., MD) supplemented with 10% FBS. For the assay, cells were plated in Biocoated 
96-well microplates and incubated at 37°C in 10% FBS (charcoal-stripped)/BRFF- 
BMZERO (without androgens). After 24 hours, the cells were treated in the absence 
(blank) or presence of 1 nM DHT (control) or with test compounds (sample) of the 
present invention in concentrations ranging from 10" 10 to 10" 5 M. Duplicates were 
15 used for each sample. The compound dilutions were performed on a Biomek 2000 
laboratory work station. Seventy two hours later 0.44 uCi. of [^-Thymidine 
(Amersham) was added per well and incubated for another 24 h followed by 
tripsinization, harvesting of the cells onto GF/B filters. Micro-scint PS were added to 
the filters before counting them on a Beckman TopCount. 

The % Inhibition was calculated as: 
% Inhibition = 100 x ( 1 - [average control ~ average b iank / average sara p le - average bland) 
Data was plotted and the concentration of compound that inhibited 50% of the [ 3 H]- 
Thymidine incorporation was quantified (IC50). 

C2C12 Mouse Myoblast Transactivation Assay: 

Two functional transactivation assays were developed to assess the efficacy of 
androgen agonists in a muscle cell background using a luciferase reporter. The first 
assay (ARTA Stable 1) uses a cell line, Stable 1 (clone #72), which stably expresses 
the full length rat androgen receptor but requires the transient transfection of an 
enhancer/reporter. This cell line was derived from C2C12 mouse moyoblast cells. 
The second assay (ARTA Stable 2) uses a cell line, Stable 2 (clone #133), derived 
from Stable 1 which stably expresses both r AR and the enhancer/luciferase reporter. 
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The enhancer/reporter construct used in this system is pGL3/2XDR- 
1/luciferase. 2XDR-1 was reported to be an AR specific response element in CV-1 
cells, Brown et al The Journal of Biological Chemisty 272, 8227-8235, (1997). It 
was developed by random mutagenesis of an AR/GR consensus enhancer sequence. 

5 

ARTA Stable 1: 

1 . Stable 1 cells are plated in 96 well format at 6,000 cells/well in high glucose 
DMEM without phenol red (Gibco BRL, Cat. No.: 21063-029) containing 10% 
charcoal and dextran treated FBS (HyClone Cat. No.: SH30068.02), 50 mM 

10 HEPES Buffer (Gibco BRL, Cat. No.: 15630-080), IX MEM Na Pyruvate (Gibco 
BRL, Cat No.: 1 1360-070), 0.5X Antibiotic-Antimycotic, and 800 fig/ml 
Geneticin (Gibco BRL, Cat. No.: 10131-035). 

2. 48 hours later, cells are transfected with pGL3/2XDR-l/luciferase using 
lipofectAMINE Plus™ Reagent (Gibco BRL, Cat. No.: 10964-013). 

15 Specifically, 5 ng/well pGL3/2XDR-l/luciferase DNA and 50 ng/well Salmon 
Sperm DNA (as carrier) are diluted with 5 Ml/well Opti-MEMem media (Gibco 
BRL, Cat No.: 31985-070). To this, 0.5 pi/well Plus reagent is added. This 
mixture is incubated for 15 minutes at room temperature. In a separate vessel, 
0.385 |il/well LipofectAMENE reagent is diluted with 5 pJ/well Opti-MEM. The 

20 DNA mixture is then combined with the LipofectAMINE mixture and incubated 
for an additional 15 minutes at room temperature. During this time, the media 
from the cells is removed and replaced with 60 |jl/well of Opti-MEM. To this is 
added 10 |nl/well of the DNA/LipofectAMINE transfection mixture. The cells are 
incubated for 4 hours. 

25 3. The transfection mixture is removed from the cells and replaced with 90 |il of 
media as in #1 above. 

4. 10 nl/well of appropriate drug dilution is placed in each well, 

5. 24 hours later, the Steady-Glo™Luciferase Assay System is used to detect activity 
according to the manufacturer's instructions (Promega, Cat. No.: E2520). 

30 
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ARTA stable 2 

1. Stable' 2 cells are plated in 96 well format at 6,000 cells/well in high glucose 
DMEM without phenol red (Gibco BRL, Cat. No.: 21063-029) containing 10% 
charcoal and dextran treated FBS (HyClone Cat. No.: SH30068.02), 50 mM 

5 HEPES Buffer (Gibco BRL, Cat. No.: 15630-080), IX MEM Na Pyruvate (Gibco 
BRL, Cat No.: 1 1360-070), 0.5X Antibiotic-Antimycotic, 800 ng/ml Geneticin 
(Gibco BRL, Cat. No.: 10131-035) and 800 ng/ml Hygromycin p (Gibco BRL, 
Cat No.: 10687-010). 

2. 48 hours later, the media on the cells is removed and replaced with 90 |jl fresh. 10 
10 i^/well of appropriate drug dilution is placed in each well. 

3 . 24 hours later, the Steady-GloTM Luciferase Assay System is used to detect 
activity according to the manufacturer's instructions (Promega, Cat. No.: E2520). 

Proliferation Assays 

15 Murine Breast Cell Proliferation Assav: 

The ability of compounds of the present invention ('test compounds") to 
modulate the function of the AR was determined by testing said compounds in a 
proliferation assay using the androgen responsive murine breast cell line derived from 
the Shionogi tumor, Hiraoka et al, Cancer Res., 47, 6560-6564 (1987). Stable AR 

20 dependent clones of the parental Shionogi line were established by passing tumor 
fragments under the general procedures originally described in Tetuo, et al, Cancer 
Research 25, 1 168-1 175 (1965). From the above procedure, one stable line, SCI 14, 
was isolated, characterized and utilized for the testing of example compounds. SCI 14 
cells were incubated with or without the test compounds for 72 hours and the amount 

25 of [3H]-thymidine incorporated into DNA was quantified as a surrogate endpoint to 
assess the number of cells and therefore the proliferation rate as described in Suzuki 
et al, /. Steroid Biochem. Mol. Biol 37, 559-567 (1990). The SCI 14 cell line was 
maintained in MEM containing 10" 8 M testosterone and 2% DCG-treated FCS. For 
the assay, cells were plated in 96-well microplates in the maintenance media and 

30 incubated at 37°C. On the following day, the medium was changed to serum free 

medium [Ham's F-12:MEM (1;1, v/v) containing 0.1% BSA] with (antagonist mode) 
or without (agonist mode) 10" 8 M testosterone and the test compounds of the present 
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invention in concentrations ranging from 10" 10 to 10" 5 M. Duplicates were used for 
each sample. The compound dilutions were performed on a Biomek 2000 laboratory 
work station. Seventy two hours later 0.44uCi of [3H]-Thymidine (Amersham) was 
added per well and incubated for another 2 hr followed by tripsinization, and 
5 harvesting of the cells onto GF/B filters. Micro-scint PS were added to the filters 
before counting them on a Beckman TopCount 
For the antagonist mode, the % Inhibition was calculated as: 

% Inhibition = 100 x ( 1 - [average sample - average blank / average control - average b i an k 
10 ]) 

Data was plotted and the concentration of compound that inhibited 50% of the [ 3 H]- 
Thymidine incorporation was quantified (IC 50 ). 

15 For the agonist mode % Control was referred as the effect of the tested compound 

compared to the maximal effect observed with the natural hormone, in this case DHT, 
and was calculated as: 

% Control = 100 x (average sample - average b iant)/ (average control - average bhn ^) 

20 

Data was plotted and the concentration of compound that inhibited 50% of the [ 3 H]- 
Thymidine incorporation was quantified (EC 50 ). 

In Vitro Assay to Measure GR Induced AP-1 Transrepression: 
25 The AP-1 assay is a cell based luciferase reporter assay. A549 cells, 

which contain endogenous glucocorticoid receptor, were stably transfected 
with an AP-1 DNA binding site attached to the luciferase gene. Cells are 
then grown in RPMI + 10% fetal calf serum (charcoal-treated) + 
Penicillin/Streptomycin with 0.5mg/ml geneticin. Cells are plated the day 
30 before the assay at approximately 40000 cells/well. On assay day, the 
media is removed by aspiration and 20 pi assay buffer (RPMI without 
phenol red + 10% FCS (charcoal-treated) + Pen/Strep) is added to each 
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well. At this point either 20 pi assay buffer (control experiments), the 
compounds of the present invention ("test compounds") (dissolved in 
DMSO and added at varying concentrations) or dexamethasome (100 nM 
in DMSO, positive control) are added to each well. The plates are then 
5 pre-incubated for 15 minutes at 37°C, followed by stimulation of the cells 
with 10 ng/ml PMA. The plates are then incubated for 7 hrs at 37°C after 
which 40 ill luciferase substrate reagent is added to each well. Activity is 
measured by analysis in a luminometer as compared to control 
experiments treated with buffer or dexamethasome. Activity is 
10 designated as % inhibition of the reporter system as compared to the 

buffer control with 10 ng/ml PMA alone. The control, dexamethasone, at a 
concentration of £10 pM typically suppresses activity by 65%. Test 
compounds which demonstrate an inhibition of PMA induction of 50% or 
greater at a concentration of test compound of £10 pM are deemed active. 

Wet Prostate Weight Assay AR Antagonist Assay: 

The activity of compounds of the present invention as AR antagonists was 
investigated in an immature male rat model, a standard, recognized test of 
antiandrogen activity of a given compound, as described in L. G. Hershberger et al., 
Proc. Soc. Expt. Biol Med., 83, 175 (1953); P. C. Walsh and R. F. Gittes, 'Inhibition 
of extratesticular stimuli to prostate growth in the castrated rat by antiandrogens", 
Endocrinology, 86, 624 (1970); and B. J. Fuit et al., "ICI 176,334: A novel non- 
steroid, peripherally selective antiandrogen", /. Endocrinol, 113, R7-9 (1987), the 
disclosures of which are herein incorporated by reference. 

The basis of this assay is the fact that male sexual accessory organs, such as 
the prostate and seminal vesicles, play an important role in reproductive function. 
These glands are stimulated to grow and are maintained in size and secretory function 
by the continued presence of serum testosterone (T), which is the major serum 
androgen (>95%) produced by the Leydig cells in the testis under the control of the 
pituitary luteinizing hormone (LH) and follicle stimulating hormone (FSH). 
Testosterone is converted to the more active form, dihydrotestosterone, (DHT), within 
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the prostate by 5ce-ieductase. Adrenal androgens also contribute about 20% of total 
DHT in the rat prostate, compared to 40% of that in 65-year-old men. F. Labrie et al. 
Clin. Invest. Med., 16, 475-492 (1993). However, this is not a major pathway, since 
in both animals and humans, castration leads to almost complete involution of the 

5 prostate and seminal vesicles without concomitant adrenalectomy. Therefore, under 
normal conditions, the adrenals do not support significant growth of prostate tissues. 
M. C. Luke and D. S. Coffey, "The Physiology of Reproduction" ed. By E. Knobil and 
J. D. Neill, 1, 1435-1487 (1994). Since the male sex organs are the tissues most 
responsive to modulation of the androgen activity, this model is used to determine the 

0 androgen dependent growth of the sex accessory organs in immature castrated rats. 
Male immature rats (19-20 days old SpragueJDawley, Harlan Sprague- 
Dawely) were castrated under metofane ansestesia. Five days after surgery these 
castrated rats (60-70g, 23-25 day-old) were dosed for 3 days. Animals were dosed 
sub-cutaneously (s.c.) lmg/kg with Testosterone Proprionate (TP) in arachis oil 

5 vehicle and anti-androgen test compounds (compounds of the present invention) were 
dosed orally by gavage (p.o.) in dissolved/suspensions of 80% PEG 400 and 20% 
Tween 80 (PEGTW). Animals were dosed (v/w) at 0.5 ml of vehicle /100g body 
weight Experimental groups were as follows: 
1. Control vehicle 

0 2. Testosterone Propionate (TP) (3 mg/rat/day, subcutaneous) 

3. TP plus Casodex (administered p.o. in PEGTW, QD) , a recognized 
antiandrogen, as a reference compound. 

4. To demonstrate antagonist activity, a compound of the present invention 
("test compound") was administered (p.o. in PEGTW, QD) with TP (s.c. as 

5 administered in group 2) in a range of doses. 

5. To demonstrate agonist activity a compound of the present invention ("test 
compound") was administered alone (p.o. in PEGTW, QD) in a range of 
doses. 

At the end of the 3-day treatment, the animals were sacrificed, and the 
0 ventral prostate weighed. To compare data from different experiments, the sexual 
organs weights were first standardized as mg per 100 g of body weight, and the 
increase in organ weight induced by TP was considered as the maximum increase 
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(100%). ANOVA followed by one^ailed Student or Fischer's exact test was used for 
statistical analysis. 

The gain and loss of sexual organ weight reflect the changes of the cell 
number (DNA content) and cell mass (protein content), depending upon the serum 
5 androgen concentration. See Y. Okuda et al., /. Urol, 145, 188-191 (1991), the 
disclosure of which is herein incorporated by reference. Therefore, measurement of 
organ wet weight is sufficient to indicate the bioactivity of androgens and androgen 
antagonist. In immature castrated rats, replacement of exogenous androgens increases 
seminal vesicles (SV) and the ventral prostate (VP) in a dose dependent manner. 
10 The maximum increase in organ weight was 4 to 5-fold when dosing 3 

mg/rat/day of testosterone (T) or 1 mg/rat/day of testosterone propionate (TP) for 3 
days. The EC 50 of T and TP were about 1 mg and 0.03 mg, respectively. The 
increase in the weight of the VP and S V also correlated with the increase in the serum 
T and DHT concentration. Although administration of T showed 5-times higher 
15 serum concentrations of T and DHT at 2 hours after subcutaneous injection than that 
of TP, thereafter, these high levels declined very rapidly. In contrast, the serum 
concentrations of T and DHT in TP-treated animals were fairly consistent during the 
24 hours, and therefore, TP showed about 10-30-fold higher potency than free T. 

In this immature castrated rat model, a known AR antagonist (Casodex) was 
20 also administered simultaneously with 0.1 mg of TP (EDgo), inhibiting the 

testosterone-mediated increase in the weights of the VP and S V in a dose dependent 
manner. The antagonist effects were similar when dosing orally or subcutaneously. 
Compounds of the invention also exhibited AR antagonist activity by suppressing the 
testosterone-mediated increase in the weights of VP and SV. 

25 

Levator Ani & Wet Prostate Weight Assay AR Agonist Assay: 

The activity of compounds of the present invention as AR agonists was 
investigated in an immature male rat model, a recognized test of anabolic effects in 
muscle and sustaining effects in sex organs for a given compound, as described in L. 
30 G. Hershberger et al., Proc. Soc. Expt. Biol. Med., 83, 175 (1953); B. L. Beyler et al, 
"Methods for evaluating anabolic and catabolic agents in laboratory animals", J. 
Amer. Med. Women's Ass., 23, 708 (1968); H. Fukuda et al., "Investigations of the 
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levator ani muscle as an anabolic steroid assay", Nago Dal Yak. Ken. Nenu 14, 84 
(1966) the disclosures of which are herein incorporated by reference. 

The basis of this assay lies in the well-defined action of androgenic agents on 
the maintenance and growth of muscle tissues and sexual accessory organs in animals 
5 and man. Androgenic steroids, such as testosterone (T), have been well characterized 
for their ability to maintain muscle mass. Treatment of animals or humans after 
castrations with an exogenous source of T results in a reversal of muscular atrophy. 
The effects of T on muscular atrophy in the rat levator ani muscle have been well 
characterized, M. Masuoka et al. f "Constant cell population in normal, testosterone 

10 deprived and testosterone stimulated levator ani muscles" Am. J. Anat 119, 263 
(1966); Z. Gori et al., 'Testosterone hypertrophy of levator ani muscle of castrated 
rats. L Quantitative data" Boll Soc. Ital Biol. Sper. 42, 1596 (1966); Z. Gori et al., 
'Testosterone hypertrophy of levator ani muscle of castrated rats. II. Electron- 
microscopic observations" Boll -Soc. Ital Biol Sper. 42, 1600 (1966); A. Boris et 

15 al., Steroids 15, 61 (1970). As described above, the effects of androgens on 
maintenance of male sexual accessory organs, such as the prostate and seminal 
vesicles, is well described. Castration results in rapid involution and atrophy of the 
prostate and seminal vesicles. This effect can be reversed by exogenous addition of 
androgens. Since both the levator ani muscle and the male sex organs are the tissues 

20 most responsive to the effects of androgenic agents, this model is used to determine 
the androgen dependent reversal of atrophy in the levator ani muscle and the sex 
accessory organs in immature castrated rats. Sexually mature rats (200-250 g, 6-8 
weeks-old, Sprague-Dawley, Harlan) were acquired castrated from the vendor 
(Taconic). The rats were divided into groups and treated daily for 7 to 14 days with 

25 one of the following: 

1. Control vehicle 

2. Testosterone Propionate (TP) (3 mg/rat/day, subcutaneous) 

3. TP plus Casodex (administered p.o. in PEGTW, QD) , a recognized 
antiandrogen, as a reference compound. 

30 ■ 4. To demonstrate antagonist activity, a compound of the present invention 

("test compound") was administered (p.o. in PEGTW, QD) with TP (s.c. as 
administered in group 2) in a range of doses. 

-48- 



WO 02/067939 



Page 50 of 331 




WO 02/067939 



PCT/US02/05302 



10 



15 



20 



25 



5. To demonstrate agonist activity a compound of the present invention ('test 
compound") was administered alone (p.o. in PEGTW, QD) in a range of 
doses. 

At the end of the 7-14-day treatment, the animals were sacrificed by carbon 
dioxide, and the levator ani, seminal vesicle and ventral prostate weighed. To 
compare data from different experiments, the levator ani muscle and sexual organ 
weights were first standardized as mg per 100 g of body weight, and the increase in 
organ weight induced by TP was considered as the maximum increase (100%). 
Super-anova (one factor) was used for statistical analysis. 

The gain and loss of sexual organ weight reflect the changes of the cell 
number (DNA content) and cell mass (protein content), depending upon the serum 
androgen concentration. See Y. Okuda et al., /. Urol, 145, 188-191 (1991), the 
disclosure of which is herein incorporated by reference. Therefore, measurement of 
organ wet weight is sufficient to indicate the bioactivity of androgens and androgen 
antagonist. In immature castrated rats, replacement of exogenous androgens increases 
levator ani, seminal vesicles (SV) and prostate in a dose dependent manner. 

The maximum increase in organ weight was 4 to 5-fold when dosing 3 
mg/rat/day of testosterone (T) or 1 mg/rat/day of testosterone propionate (TP) for 3 
days. The EC 50 of T and TP were about 1 mg and 0.03 mg, respectively. The 
increase in the weight of the VP and SV also correlated with the increase in the serum 
T and DHT concentration. Although administration of T showed 5-times higher 
serum concentrations of T and DHT at 2 hours after subcutaneous injection than that 
of TP, thereafter, these high levels declined very rapidly. In contrast, the serum 
concentrations of T and DHT in TP-treated animals were fairly consistent during the 
24 hours, and therefore, TP showed about 10-30-fold higher potency than ftee T. 

MDA PCa2b Human Prostate Zenograft Assav: 

In Vivo Antitumor Testing: MDA-PCa-2b human prostate tumors were 
maintained in Balb/c nu/nu nude mice. Tumors were propagated as subcutaneous 
transplants in adult male nude mice (4-6 weeks old) using tumor fragments obtained 
from donor mice. Tumor passage occurred every 5-6 weeks. 
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For antitumor efficacy trial, the required number of animals needed to detect a 
meaningful response were pooled at the start of the experiment and each was given a 
subcutaneous implant of a tumor fragment (-50 mg) with a 13-gauge trocar. Tumors 
were allowed to grow to approx. 100-200 mg (tumors outside the range were 
5 excluded) and animals were evenly distributed to various treatment and control 
groups. Treatment of each animal was based on individual body weight. Treated 
animals were checked daily for treatment related toxicity/mortality. Each group of 
animals was weighed before the initiation of treatment (Wtl) and then again 
following the last treatment dose (Wt2). The difference in body weight (Wt2-Wtl) 
10 provides a measure of treatment-related toxicity. 

Tumor response was determined by measurement of tumors with a caliper 
twice a week, until the tumors reach a predetermined "target" size of 0.5 gm. Tumor 
weights (mg) were estimated from the formula: Tumor weight = (length x width2) -r 
2. 

15 Tumor response end-point was expressed in terms of tumor growth inhibition 

(%T/C), defined as the ratio of median tumor weights of the treated tumors (T) to that' 
of the control group (C). 

To estimate tumor cell kill, the tumor volume doubling time was first 
calculated with the formula: 
20 TVDT = Median time (days) for control tumors to reach target size - 

Median time (days) for control tumors to reach half the target size s 
And, Log cell kill = (T-C) -f (3.32 x TVDT). 
Statistical evaluations of data were performed using Gehan's generalized 
Wilcoxon test. 

25 

Dunning Prostate Tumor: 

Dunning R3327H prostate tumor is a spontaneously derived, well 
differentiated androgen responsive adenocarcinoma of the prostate 
(Smolev JK, Heston WD, Scott WW, and Coffey DS, Cancer Treat Rep. 61, 
30 273-287 (1977)). The growth of the R3327H subline has been selected for 
its highly androgen-dependent and reproducible growth in intact male 
rats. Therefore, this model and other sublines of this tumor have been 
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widely used to evaluate in vivo antitumor activities of antiandrogens such 
as flutamide and bacilutamide/Casodex (Maucher A., and von Angerer, J. 
Cancer Res. Clin. Oncol, 119, 669-674(1993), Furr B.J A. Euro. URL. 18 
(suppl. 3), 2-9 (1990), Shain SA and Huot KL J. Steriod Biochem. 31, 

5 711-718 (1988)). 

At the beginning of the study, the Dunning tumor pieces (about 4 x 
4 mm) are transplanted subcutaneously to the flank of mature male 
Copenhagen rats (6-7 weeks old, Harlan-Sprague Dawley, Indianapolis, 
MD). About 6 weeks after the implantation, the animals with tumors of 

0 measurable size (about 80 - 120 mm 2 ) are randomized into treatment 
groups (8-10 rats/group) and the treatments are initiated. One group of 
the rats are castrated to serve as the negative control of tumor growth. 
Animals are treated daily with compounds of the current invention, 
standard antiandrogens such as bacilutamide or vehicle (control) for an 

5 average of 10 to 14 weeks. Test compounds are dissolved in a vehicle of 
(2.5 ml/kg of body weight) 10% polyethylene glycol and 0.05% Tween-80 in 
1% carboxymethyl cellulose, PEG/CMC, (Sigma, St Louis, MO). Typical 
therapeutic experiments would include three groups of three escalating 
doses for each standard or test compound (in a range of 300-3 mg/kg). 

3 Tumors in the vehicle (control) group reach a size of 1500 to 2500 nun 3 , 

whereas the castrated animal group typically shows tumor stasis over the 14 weeks of 
observation. Animals treated orally with 20 mg/kg of bicalutamide or flutamide 
would be expected to show a 40% reduction in tumor volumes compared to control 
after 14 weeks of treatment. The size of tumors are measured weekly by vernier 

5 caliper (Froboz, Switzerland), taking perpendicular measurements of length and 
width. Tumor volumes are measured in mm 3 using the formula: Length x Width x 
Height = Volume. Statistical differences between treatment groups and control are 
evaluated using multiple ANOV A analysis followed by one tail non-parametric 
Student t test. 
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Mature Rat Prostate Weight Assay: 

The activity of compounds of the present invention were investigated in a 
mature male rat model, which is a variation of the Levator ani & wet prostate weight 
assay described above. The above in vivo assays are recognized assays for 
5 determining the anabolic effects in muscle and sustaining effects in sex organs for a 
given compound, as described in L. G. Hershberger et al, 83 Proc. Soc. Expt. Biol 
Med., 175 (1953); B. L. Beyler et al 9 'Methods for evaluating anabolic and catabolic 
agents in laboratory animals", 23 J. Amer. Med. Women's Ass., 708 (1968); H. Fukuda 
et al., 'Investigations of the levator ani muscle as an anabolic steroid assay", 14 Nago 

10 Dal Yak. Ken. Nem. 84 (1966) the disclosures of which are herein incorporated by 
reference. The basis of this assay lies in the well-defined action of androgenic agents 
on the maintenance and growth of muscle tissues and sexual accessory organs in 
animals and man. 

The male sexual accessory organs, such as the prostate and seminal 

15 vesicles, play an important role in reproductive function. These glands are stimulated 
to grow and are maintained in size and secretory function by the continued presence 
of serum testosterone (T), which is the major serum androgen (>95%) produced by the 
Leydig cells in the testis under the control of the pituitary luteinizing hormone (LH) 
and follicle stimulating hormone (FSH). Testosterone is converted to the more active 

20 form, dihydrotestosterone, (DHT), within the prostate by 5ot-reductase. Adrenal 

androgens also contribute about 20% of total DHT in the rat prostate, compared to 

* 

40% of that in 65-year-old men. F. Labrie et. al 16 Clin. Invest Med., 475-492 
(1993). However, this is not a major pathway, since in both animals and humans, 
castration leads to almost complete involution of the prostate and seminal vesicles 

25 without concomitant adrenalectomy. Therefore, under normal conditions, the 

adrenals do not support significant growth of prostate tissues, M. C. Luke and D. S. 
Coffey, 'The Physiology of Reproduction" ed. By E. Knobil and J. D. Neill, 1, 1435- 
1487 (1994). Since the male sex organs and the levator ani are the tissues most 
responsive to modulation of the androgen activity, this model is used to determine the 

30 activity of compounds that modulate the androgen receptor pathway in mature rats. 

Along with its mitogenic activity on tissues such as prostate, seminal 
vesicle and muscle, testosterone also serves as a negative regulator for its own 
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biosynthesis. Testosterone production in the Leydig cells of the testis is controlled by 
the level of circulating LH released from the pituitary gland. LH levels are 
themselves controlled by the level of LHRH produced in the hypothalmic region. 
Testosterone levels in the blood serve to inhibit the secretion of LHRH and 
5 subsequendy reduce levels of LH and ultimately the levels of circulating testosterone 
levels. By measuring blood levels of LH as they are effected by compounds of the 
present invention ("test compounds"), it is possible to determine the level of agonist 
or antagonist activity of said compounds at the hypothalamic axis of this endocrine 
cycle. 

0 Matched sets of Harlan Sprague-Dawely rats (40-42 days old, 180-220 g), 

were dosed orally by gavage (p.o.) with the test compounds in dissolved/suspensions 
of 80% PEG 400 and 20% Tween 20 (PEGTW) for 14 days. Two control groups, one 
intact and one castrated were dose orally only with the PEGTW vehicle. Animals 
were dosed (v/w) at 0.5 ml of vehicle /100g body weight. Experimental groups were 

5 as follows: 

1. Intact vehicle (p.o., PEGTW, QD) 

2. Control vehicle (p.o., PEGTW, QD) 

3. Bicalutamide (Casodex, a recognized antiandrogen, as a reference compound) or a 
compound of the present invention, p.o. in PEGTW QD. (in a range of doses). 

0 At the end of the 14-day treatment, the animals were sacrificed, and the ventral 
prostate, the seminal vesicles, and the levator ani were removed surgically and 
weighed. To compare data from different experiments, the organs weights were first 
standardized as mg per 100 g of body weight, and expressed as a percentage of the 
value of the respective organ in the intact group. 

5 Rat luteinizing hormone (rLH) is quantitatively determined with the Biotrak 

[125 J] kit (Amersham Pharmacia Biotek), following the manufacturer directions. 
The assay is based on the competition by the LH present in the serum of the binding 
of [ 125 I| rLH to an Amerlex-M bead/antibody suspension. The radioactivity that 
remains after incubation with the serum and subsequent washes is extrapolated into a 

0 standard curve to obtain a reading in ng/ml. 

The gain and loss of sexual organ and levator ani weight reflect the changes 
of the cell number (DNA content) and cell mass (protein content), depending upon the 
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serum androgen concentration, see Y. Okuda etal, J. Urol, 145, 188-191 (1991), the 
disclosure of which ip herein incorporated by reference. Therefore, measurement of 
organ wet weight is sufficient to indicate the bioactivity of androgens and androgen 
antagonist. In the mature rats assay, active agonist agents will have no effect or will 
5 increase the weight of one or more of the androgen responsive organs Gevator ani, 
prostate, seminal vessicle) and will have no effect or a suppressive effect on LH 
secretion. Compounds with antagonist activity will decrease the weight of one or 
more of the androgen responsive organs (levator ani, prostate, seminal vesicle) and 
will have no effect or a reduced suppressive effect on LH secretion! 
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CWR22 Human Prostate Zenograft Assay: 

In Vivo Antitumor Testing: CWR22 human prostate tumors were maintained 
in Balb/c nu/nu nude mice. Tumors were propagated as subcutaneous transplants in 
5 adult male nude mice (4-6 weeks old) using tumor fragments obtained from donor 
mice. Tumor passage occurred every 5-6 weeks. 

For antitumor efficacy trial, the required number of animals needed 
to detect a meaningful response were pooled at the start of the experiment 
and each was given a subcutaneous implant of a tumor fragment (-50 mg) 
10 with a 13-gauge trocar. Tumors were allowed to grow to approx. 100-200 
mg (tumors outside the range were excluded) and animals were evenly 
distributed to various treatment and control groups. Treatment of each 
animal was based on individual body weight. Treated animals were 
checked daily for treatment related toxirity/mortality. Each group of 
15 animals was weighed before the initiation of treatment (Wtl) and then 
again following the last treatment dose (Wt2). The difference in body 
weight (Wt2-Wtl) provides a measure of treatment-related toxicity. 

Tumor response was determined by measurement of tumors with a 
caliper twice a week, until the tumors reach a predetermined "target" size 
20 of 0.5 gm. Tumor weights (mg) were estimated from the formula: Tumor 
weight = (length x width2) -r 2. 

Tumor response end-point was expressed in terms of tumor growth 
inhibition (%T/C), defined as the ratio of median tumor weights of the 
treated tumors (T) to that of the control group (C). 
25 To estimate tumor cell kill, the tumor volume doubling time was 

first calculated with the formula: 

TVDT = Median time (days) for control tumors to reach target size - 
Median time (days) for control tumors to reach half the target size 
And, Log ceU Mil = (T-C) -r (3.32 x TVDT) 
30 Statistical evaluations of data were performed using Gehan's 

generalized Wilcoxon test. 
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The following Examples illustrate embodiments of the present invention, 
and are not intended to limit the scope of the claims. 

Abbreviations 

5 Hie following abbreviations are used herein: 

4-DMAP = 4-dimethylaminopyridine 

DMF = dimethylformamide 

EtOAc = ethyl acetate 

Me = methyl 
0 RT = retention time 

TFA = trifluoroacetic acid 

THF = tetrahydrofuran 

TLC = thin layer chromatography 

pTS A = para-toluenesulfonic acid 
5 a = heat 

/-Bu = tert-butyl 

TMSOTf = trimethylsilyl trifluoromethane sulfonate 
TEA = triethylamine 
n-BuIi = rc-butyllithium 
0 rt = room temperature 

LC = liquid chromatography 
Ph = phenyl 
Et = ethyl 

DMS = dimethylsulfate 
5 MS = molecular sieves 

MS(ES) = Electro-Spray Mass Spectrometry 

mCPB A = m-chloroperoxybenzoic acid 

sat = saturated 

Ac = acetyl 
0 h = hours 

HMPA = hexamethylphosphoramide 

Lawesson's Reagent = 2,4-bis(4-methoxyphenyl)- 1,3,2,4- 
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dithiadiphosphetane-2,4-disulfide 
Freshyl cracked cyclopentadiene = monomer of cyclopentadiene 

generated by Diels-Alder dimer product 
ABN = 2,2 / -azobis(2-methylpropionitrile) 
5 aq = aqueous 

QD = dosed once a day 

PMA ~ Phrobal- 1 2-myristate- 1 3 acetate 
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Example 1 

(3ag,4B.8B.8aa)>4,5.6.7,8.8a-Hexahvdro-2-r3- 
(trifluoromethvl)phenvl1^,8^thenocvcloheT>tarc1pyrrole- 
1.3(2EL3aH)-dione (IB) 




CF 3 

A. (3aoc,4p,8p,8aa)-4,5,6,7,8,8a-Hexahydro-4,8.etheno-lH- 
cyclohepta[c]furan-l,3(3aH).dione (1A) 

10 Compound 1A was made in accordance with the procedure 

described in Kohler, et al, J. Am. Chem. Soc. 1057-1061 (1939). A 
solution of cycloheptadiene (5 g, 53.1 mmol, 1 eq) and maleic anhydride 
(5.73 g, 58.4 mmol, 1.1 eq) in xylenes (300 mL) was heated to reflux 
overnight. The solution was concentrated via distillation and hexanes 

15 were added until the solution became cloudy. The resulting brown 

precipitate (~1 g) was removed by filtration and the filtrate were placed in 
a freezer. The white solid which crystallized from the filtrate was isolated 
by filtration and dried under vacuum to give 5 g of compound 1A which 
required no further purification. 

20 



h nor 



B. (3act,4p,8p,8aa)-4,5,6,7,8,8a-Hexahydro-2-[3- 

(trifluoromethyl)phenyl]-4,8-ethenocyclohepta[c]pyrrole- 
l,3(2H,3aH)-dione (IB) 

25 
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Compound 1A (100 mg, 0.520 mmol, 1.2 eq) was combined with 3- 
(trifluoromethyl)aniline (0.054 mL, 0.434 mmol, 1 eq) in acetic acid (2 mL) 
and heated at 115 °C overnight. After the reaction was allowed to cool to 
rt, water was added, and the resulting precipitate was isolated by 
5 filtration. The material was washed sequentially with aqueous "K^CO^ and 
water and then dried in a vacuum oven to provide 114.2 mg (78.4%) of 
compound IB as a tan crystalline solid. HPLC: 98% at 1.82 min (retention 
time) (YMC S5 TurboPack Pro column 4.6 x 33 mm, 10-90% aqueous 
methanol over 2 minutes containing 0.1% CFgCOjjH, 4 mL/min, monitoring 
10 at 220 nm), MS (ES): m/z 336.2 [M+ H]\ 



Example 2 

(3aou4B.8B.8aa)-4 < 5.6,7,8>8a-Hexahvdro-2-r3> 
(trifluoromethyl)phenvn-4,8-ethaiiocvcloheptarcli>vrrole- 
15 1.3(2H.3aH)-dione (2B) 




A. (3aa,4p,8p,8aa)-4,5,6,7,8,8a-Hexahydro-4,8-ethano.lH- 
cyclohepta[c]furan-l,3(3aH)-dione (2A) 




20 A solution of compound 1A (1 g, 5.20 mmol) and 10% Pd/C (-20 mg) 

in EtOAc was shaken under EL, at 40 psi overnight. The reaction solution 
was filtered through a pad of celite eluting with EtOAc and concentrated 
to give 0.86 g of compound 2A as a white powder. 
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B. (3ao,4p,8p,8aa)^,5,6,7,8,8a-Hexahydro-2.[3- 
(trifluoromethyl)phenyl]- 

4,8-ethanocyclohepta[c]pyrrole-l,3(2H,3aH)-dione (2B) 

5 

Compound 2A (2.37 g, 12.2 mmol, 1.2 eq) was combined with 
(trifluoromethyl)aniline (1.27 mL, 10.2 mmol, 1.0 eq) in AcOH (45 mL) and heated at 
1 1 5 °C overnight. After the reaction mixture was cooled to room temperature, the 
resulting precipitate was collected, washed with MeOH and dried to give 2.7 g 
10 (78.6%) of compound 2B as a white crystalline solid. HPLC: 99% at 3.61 min 

(retention time) (YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% aqueous 
methanol over 4 minutes containing 0.1 % TFA, 4 mL/min, monitoring at 220 nm), 
MS (ES): m/z 338.4 [M+H] + . 

15 Example 3 

(3aa.4B < 7B>7aa)-3a,4>7.7a-Tetrahvdro«2-(l-naphthalenvl)-4.7- 
methano-lH-isomdole-1.3(2H)-dione (3B) 




20 A. cis-5-Norbornene-e^o-2,3-dicarboxylic anhydride (3A) 




Compound 3A was made in accordance with the procedure 
described in Norman et. al, US Patent No. 3,995,099. cwj-5-Norbornene- 
25 endo-2,3-dicarbbxylic anhydride (4 g) was heated for 4 hours at 220 °C. 
The resulting solid was recrystallized 4X from benzene to give 0.63 g of 
compound 3A (>99:1 exo by l H NMR) as light brown crystals. 
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B. (3ao,4p,7p,7aa).3a,4,7,7a-Tetrahydro-2.(l-naphthalenyl)-4,7- 
methano-lH-isoindole-l,3(2H)-dione (3B) 

5 Compound 3A (100 mg, 0.609 mmol, 1.1 eq) was combined with 1- 

aminonaphthalene (79 mg, 0.554 mmol, 1 eq) in acetic acid (2 mL) and heated at 1 15 
°C overnight. After the reaction was allowed to cool to rt, water was added, and the 
resulting precipitate was isolated by filtration. The material was washed sequentially 
with aqueous K 2 C0 3 and water. Treatment with charcoal to remove colored 
10 impurities, followed by drying under vacuum provided 103.2 mg (64.7%) of 

compound 3B as an off-white powder. HPLC: 95% at 1.54 rain (retention time) 
(YMC S5 TurboPack Pro column 4.6 x 33 mm, 10-90% aqueous methanol over 2 
minutes containing 0.1% CF3CO2H, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 
290.0 [M+H] + . 

15 

Example 4 

(3aa.4B>7B,7a a)-Hexahvdro-2-r3-(trifluoromethvl)phenvn-4.7- 
methano-lH-isoindole-l,3(2H)-dione (4B) 




20 A. (3aa,4p,7p,7aa)-Hexahydro^J-methanobenzofurana,3-dione 
(4A) 




A solution of compound 3A (434 mg, 2.64 mmol) and 10% Pd/C (-10 
25 mg) in EtOAc was stirred under Hj balloon overnight. The reaction 
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mixture was filtered through celite eluting with EtOAc, concentrated 
under reduced pressure to give 429 mg of compound 4A as an off-white 
powder. 

5 B. (3aa,4p,7p,7aa)-Hexahydr^ 

methano-lH-isoindole-l,3(2H)-dione (4B) 

Compound 4A (1.8 g, 10.84 mmol, 1.0 eq) was combined with 3- 
(trifluoromethyl)aniline (1.49 mL, 1 1.93 mmol, 1.1 eq) in AcOH (40 mL) and heated 

10 at 1 15 °C overnight. After the reaction mixture was cooled to room temperature, the 
resulting precipitate was collected, washed with MeOH and recrystallized from 
CH 2 Cl2/hexanes to give 2.17 g (64.8%) of compound 4B as a white crystalline solid. 
HPLC: 99% at 3.23 min (retention time) (YMC S5 ODS column 4.6 x 50 mm eluting 
with 10-90% aqueous methanol over 4 minutes containing 0.1% TFA, 4 mL/min, 

15 monitoring at 220 nm), MS (ES): m/z 310.2 [M+H] + . 



A. (3aa,4p,4aoc,5acc,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-4,6-etheno- 
lH-cycloprop[f]isobenzofuran-l,3(3aH)-dione (5A) 



20 



Example 5 

(3aou4B.4aa,5aou6p.6aa)-4.4a.5,5a,6,6a-Hexahvdro-243- 
(trifluoromethvl)phenvl1-4.6-ethenocvcloproprf1isoindole- 
l,3(2H.3aH)-dione (5B) 




25 




o 
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Compound 5A was made in accordance with the procedure 
described in Schueler et al., J. Org. Chem. 39, 2063-2069 (1974). A 
solution of cycloheptatriene (6.1 mL, 58.79 mmol, 1.1 eq) and maleic 
anhydride (5.1 g, 53.44 mmol, 1.0 eq) in xylenes (20 mL) was heated to 
5 reflux for 90 hours. The reaction mixture was placed in the freezer, and 
the resulting precipitate was filtered, washed with xylenes and dried to 
give 4.10 g compound 5A as a white crystalline solid. 

B. (3aot,4p,4aot,5aoc,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-[3- 
10 (trifluoromethyl)phenyl]-4,6-ethenocycloprop[f]isoindole- 
l,3(2H,3aH)-dione (5B) 



Compound 5A (100 mg, 0.526 mmol, 1.2 eq) was combined with 3- 
(trifluoromethyl)aniline (0.055 mL, 0.438 mmol, 1 eq) in acetic acid (2 mL) and 

15 heated at 1 1 5 °C overnight. After the reaction was allowed to cool to rt, water was 
added, and the resulting precipitate was isolated by filtration. The material was 
washed sequentially with aqueous K2CO3 and water and then dried in a vacuum oven 
to provide 145.5 mg (99%) of compound 5B as an off-white crystalline solid. HPLC: 
99% at 1.74 min (retention time) (YMC S5 TurboPack Pro column 4.6 x 33 mm, 10- 

20 90% aqueous methanol over 2 minutes containing 0. 1% CF3CO2H, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 334.0 [M+H] + . 



Example 6 

(3aa,4B.4aa,5aouGB.6aa)-2-(4-Bromo^-methvlphenvl)->4.4a,5.5a,6>Ga" 
25 hexahvdro^.6-ethanocvcloproprflisoindole"l,3(2H.3aH)"dione (6B) 
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A. (3aa,4p,4aa,5aa,6p,6aa)-Hexahydro-4,6-ethano-lH- 
cycloprop[f]isobenzofuran-l,3(3aH)-dione (6A) 




10 



15 



20 



Compound 6A was made in accordance with the procedure 
described in Ishitobi et al, Bull Chem. Soc. Japan 44, 2993-3000 (1971). 
A solution of compound 5A (10 g, 52.58 mmol) and 10% Pd/C (0.6 g) in 
15:1 acetic acid:acetic anhydride (176 mL) was stirred under Hj balloon 
until starting material was consumed (~ 1 h). The reaction mixture was 
filtered through celite, eluting with EtOAc and concentrated under 
reduced pressure. The resulting oil was triturated with hexanes and the 
solid was recrystallized from toluene/hexanes to give 8 g compound 6A as 
a white crystalline solid. 

B. (3aa,4p,4aot,5aa,6p,6aa)-2-(4-Bromo-3-methylphenyl)- 

4,4a,5,5a,6,6a-hexahydro-4,6-ethanocycloprop[f]isoindole- 
l,3(2H,3aH)-dione (6B) 

Compound 6A (1.92 g, 10 mmol, 1.0 eq) was combined with 4-bromo-3- 
methylaniline (2.05 g, 1 1 mmol, 1. 1 eq) in AcOH (40 mL) and heated at 1 15 °C 
overnight. After the reaction mixture was cooled to room temperature, the resulting 
precipitate was collected, washed with MeOH and dried to give 3.2 g (88.9%) of 
compound 6B as a white crystalline solid. HPLC: 99% at 3.52 min (retention time) 
(YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% aqueous methanol over 4 
minutes containing 0.1% TFA, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 
360.0 & 362.0 [M+H] + . 
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Example 7 

(3aa>4a,5a,7a.7aa)-2-f4>Bromo-3-methvlphenyl)hexahvdro>5- 
phenyl-4.7-methano-lH-isoindole-l,3(2H)-dione (7C) 




5 A. (2-endo, 3-endo, S-exo)-5-Phenylbicyclo[2^.1]heptane-2,3-dicarboxylic 
acid (7A) 




Compound 7A was made in accordance with the procedure 
10 described in Stdjer et. al. y Acta. Chem. Scand. 50, 922-30 (1996). To a 

suspension of aluminum trichloride (11.5 g, 86.0 mmol, 2.4 eq) in benzene 
(20 mL) was added c£s-norbomene-en<2o-2,3-dicarboxylic acid (6.53 g). 
After stirring for 30 min, the reaction mixture was heated to 50 °C for 2 
hours. The cooled reaction mixture was poured onto ice (170 mL) and 
15 cone. HC1 (17 mL) and the resulting precipitate was filtered, washed with 
cold H O and dried. Recrystallization of the solid from glacial acetic acid 
gave 7.73 g of compound 7A as a white solid, which was taken on without 
further purification. 

20 B. (3aa,4a,5a,7a,7aa)-Hexahydro-5-phenyl-4,7- 
methanoisobenzofuran-l,3-dione (7B) 
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A solution of compound 7A (7.7 g, 29.6 mmol) in Ac a O (30 mL) was 
heated to reflux for 3 hours. The solvent was removed under reduced 
pressure and the residue was purified by column chromatography on silica 
5 gel, eluting with 50% EtOAc/hexanes, to give 5.2 g of compound 7B as a 
tan viscous oil, which solidified on standing. 

C. (3aa,4a,5a,7oc,7aa)-2-(4-Bromo-3-methylphenyl)hexahydro-5- 
10 phenyl.4,7-methano-lH-isoindole-l,3(2H)-dione (7C) 

Compound 7B (1 g, 4.13 mmol, 1 eq) was combined with 4-bromo-3- 
methylaniline (768 mg, 4. 13 mmol, 1 eq) in acetic acid (20 mL) and heated at 1 15 °C 
overnight. After the reaction was allowed to cool to rt, water was added and the 

15 reaction was extracted with CH 2 C1 2 . The organic extracts were washed with aqueous 
NaHC0 3 , dried over MgS0 4 , concentrated in vacuo, and purified by flash 
chromatography on silica gel eluting with a gradient of 25-50% ethyl acetate in 
hexanes to provide 1.6 g (95%) of compound 7C as a light yellow crystalline solid. 
HPLC: 99% at 3.96 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10- 

20 90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 410.0 & 412.0 [M+H] + . 
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Example 8 

(3aa.4oc.7 a.7 aa)-2-Q ♦2.Dihvdro-4.methvl-2.oyn.7.q iiiwft1lii y n- 
3a.4.7.7a-tetrahvdro.5 -phenvl^7.methano-lH-isoindole.l.ar2Bn. 

dione (8C) 



5 




A. 2-Phenyl-2-cyclopenten-l-ol (8A) 




Compound 8A was made in accordance with the procedure 
10 described in Hart, et. aL, Tetrahedron Lett. 29, 881-884 (1988). To a 
solution of 1-phenylcyclopentene (5 g, 34.67 mmol, 1 eq) in *-BuOH (87 
mL) was added selenium dioxide (4.2 g, 38.14 mmol, 1.1 eq). After stirring 
overnight, the reaction mixture was filtered through celite and 
concentrated under reduced pressure. The crude material was purified by 
15 flash chromatography on silica gel eluting with 25% EtOAc/hexanes to 
give 2.6 g of compound 8A. 

B. (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-5-phenyl.4,7- 
methanoisobenzofuran-l,3-dione (8B) 




A mixture of compound 8A (1.3 g, 8.11 mmol, 1 eq), maleic 
anhydride (796 mg, 8.11 mmol, 1 eq) and CuS0 4 (2.6 g, 16.23 mmol, 2 eq) 
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in benzene (50 mL) was heated to reflux overnight. The cooled reaction 
solution was poured into H a O and the resulting mixture was extracted 
with EtOAc (3X), dried over MgS0 4 and purified by flash chromatography 
on silica gel eluting with 25% EtOAc/Hexanes to give 1.13 g of compound 
5 8B as a light tan powder. 

C. (3acx,4oc,7oc,7aa)-2-(l^-Dmydro^-methyl-2-oxo-7-quinoUnyl)- 



Compound 8B (60 mg, 0.25 mmol, 1.0 eq) was combined with 7-amino-4- 
methyl-2(l J f/)-quinoline (47.9 mg, 0.27 mmol, 1.1 eq) in AcOH (1.5 mL) and heated 
at 1 15 °C overnight. The reaction mixture was concentrated under reduced pressure. 
Purification by flash chromatography on Si0 2 eluting with a gradient of 0% to 10% 
15 methanol/EtOAc followed by recrystallization from AcOH/H 2 0 gave 3 1 .4 mg (32%) 
of compound 8C as a light tan solid. HPLC: 95% at 3.14 min (retention time) (YMC 
S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 
0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 397.0 



(3acx < 4a.5BJ a.7aaV2-f3^DichlorophenvI)hexahvdro-5-phenvl-4J-methano>lH- 



3a,4,7,7a-tetrahydro-5-phenyl-4,7-methano-lH-isoindole- 
l,3(2H)-dione (8C) 



10 



[M+H] + . 



20 



Example 9 



isoindole-1.3(2H)-dione (9B) 




CI 



25 



A. (3aoc,4a,5p,7oc,7aa)-hexahydro-5-phenyl-4,7- 
methanoisobenzofuran-l,3-dione (9A) 
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H. 




P 



Compound 8B (0.66 g, 2.75 mmol) was reduced with 10% Pd/C in 
EtOAc (14 mL) under at 50 psi. When the pressure on gauge remained 
5 constant, the reaction mixture was filtered through celite and 

concentrated under reduced pressure to give 0.61 g compound 9A as a 
yellow oil. 

10 B. (3ao,4a,5p,7a,7aa)-2^3^ 

methano-lH-isoindole-l,3(2H)-dione (9B) 

Compound 9A (50 mg, 0.21 mmol, 1.2 eq) was combined with 3,5- 
dichloroaniline (28 mg, 0.17 mmol, 1 eq) in acetic acid (1 mL) and heated at 121 °C 

15 overnight. The reaction was concentrated in vacuo and purified by flash 

chromatography on silica gel eluting with 5% ethyl acetate in CH 2 C1 2 to provide 1 1.2 
mg (17.1%) of compound 9B as a beige solid. HPLC: 90% at 3.87 min (retention 
time) (YMC ODSA S5 CI 8 column 4.6 x 50 mm, 10-90% aqueous methanol over 4 
minutes containing 0.1% CF3CO2H, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 

20 386.0 & 388.0 [M+H] + . 

Example 10 

(3aa,4a,4aB.5aB.6(^ 6aa>2^^ 

methanocvcloproprflisoindole-1.3f2H,3aH)-dione QOB) 



25 
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10 



15 



20 



A. (3aa,4a,4aP,5ap,6a,6aa)-4,4a,5,5a,6,6a-Hexahydro-4,6- 

methano-lH-cycloprop[f]isobenzofuran-l,3(3aH)-dione (10A) 



Compound 10A was made in accordance with the procedure 
described in Kato, et. al, Synthesis, 636-637 (1995), Creary, et. al, J. Org. 
Chem. 40, 3326-3331 (1975) and Fieser & Pieser coll. vol. 1, pg. 192. A 
mixture of 40% aq. KOH (23 mL) and Et 2 0 (75 mL) was cooled to 0 °C. N- 
Methyl-iNT-nitro-JV-nitrosoguanidine (7.5 g) was added portionwise to the 
mixture and stirred for 5 min. The EtgO layer was separated and added 
dropwise to a stirred solution of cw-5-norbomene-e7wfo-2,3-61icarboxylic 
anhydride (3 g, 18.3 mmol) and Pd(OAc) 4 (30 mg) in Et 4 0 (60 mL) at 0 °C. 
The reaction mixture was allowed to warm to rt overnight, filtered and 
concentrated. Recrystallization from CHjjCL/hexanes gave 1.42 g of 
compound 10A as a light yellow crystalline solid. 

B. (3acc,4a,4ap^aP,6oc,6aa)-2-(3^-DichJorophenyl)-4,4a,5,5a,6,6a- 

hexahydro-4,6-methanocycloprop[f]isoindole-l^(2H,3aH)-dione(10B) 

Compound 10A (1.42 g, 7.98 mmol, 1.0 eq) was combined with 3,5- 
dichloroaniline (1.55 g, 9.57 mmol, 1.2 eq) in AcOH (30 mL) and heated at 115 °C 
overnight. After the reaction mixture was cooled to room temperature, the resulting 
precipitate was collected, washed with MeOH and dried. Purification by flash 
chromatography on SiQ2 eluting with CH 2 C1 2 gave 1.63 g (63.5%) of compound 10B 
as a white crystalline solid. HPLC: 99% at 3.48 min (retention time) (YMC ODSA 
S5 C18 column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 
0. 1% CF 3 C0 2 H, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 322.0 & 324.0 
[M+H] + . 
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Example 11 

f3aa.4B.4aa.5aa.6B.6aa ^.4a^.Sa.6.fia-Hexahvdro.2-f4-nitro-l-naphthalenvn. 
4.6-methanocvc]QDroDmisoindoIe-1.3r2H3aH)-dione(llB) 




ftH fifl 

(3aa,4B,4aa,5aot,68,6aa)-4,4a,5^a,6,6a-Hexahydro-4,6- 

methano-lH-cycloprop[f]isobenzofuran-l,3(3aH)-dione (11A) 

O 




° ftH ftH 



10 Compound 11A was made in accordance with the procedure 

described in Kato, et. al, Chem. Lett. 1823-1826 (1987), Kottwitz, et. ctL, 
Synthesis 636-637 (1995). Creary, et. al., J. Org. Chem. 40, 3326- 
3331(1975) and Fieser & Fieser vol. 1, pg. 192. A mixture of 40% aq. KOH 
(11 mL) and Et 2 0 (40 mL) was cooled to 0 °C. iV-Methyl-iV-nitro-iV- 

15 nitrosoguanidine (3.6 g) was added portionwise to the mixture and stirred 
for 5 mins. The EtgO layer was separated and added dropwise to a stirred 
solution of compound 4A (1 g, 6.09 mmol) and Pd(OAc) 2 (15 mg) in Etp 
(30 mL) and THF (10 mL) at 0 °C. The reaction mixture was allowed to 
warm to room temperature overnight, filtered and concentrated 

20 Recrystallization from CHjCL/hexanes gave 0.75 g of compound 11A as a 
white crystalline solid. 



B. (3aot,4P»4aa,5aoc,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(4-nitro-l- 
naphthalenyl)-4,6-methanocycloprop[f]isoindole- 
25 l,3(2H,3aH)-dione (11B) 
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Compound 11A (100 mg, 0.561 mmol, 1.2 eq) was combined with 1- 
amino-4-nitronaphthalene (88.0 mg, 0.468 mmol, 1.0 eq) in AcOH (2 mL) and heated 
at 1 15 °C overnight After the reaction mixture was cooled to room temperature, the 
5 resulting precipitate was collected, washed with H 2 0 and dried to give 138.4 mg 
(85%) of compound 11B as a dark brown crystalline solid. HPLC: 99% at 3.19 & 
3.29 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous 
methanol over 4 minutes containing 0.2% phosphoric acid, 4 mUmin, monitoring at 
220 nm), MS (ES): m/z 349.2 [M+H] + . 



A, (3aoc,4' 0,7 cc^a' a)-3a%4%T,7a^Tetrahydrospiro[cyclopropane- 
l,8M4,7]methanoisobenzofuran]-^3^dione (12A) 



20 described in Alder, et. aL, Chem. Ber. 93, 1888-1895 (1960). To a stirred 
solution of maleic anhydride (3.92 g, 39.9 mmol, 1 eq) in Et 2 0 (40 mL) at 0 
°C was added spiro[2.4]hepta-4,6-diene (4 mL, 39.9 mmol, 1 eq) dropwise. 
After stirring for 1 day, the reaction mixture was concentrated and the 
resulting precipitate was filtered to give 2.5 g compound 12A as a white 

25 powder. 



10 



15 





O 



Compound 12A was made in accordance with the procedure 
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B. (3a'o, 4'ot, 7'ot, Ta'a^a'^'^^a'-Tetrahydro^'-P- 
(trifluoromethyOphenyyspirotcyclopropane-ljS*- 
[4,7]methano[lH]isomdole]-l'^'(2 , H>dione(12B) 

5 

Compound 12A (100 mg, 0.526 mmol, 1.2 eq) was combined with 3- 
(trifluoromethyl)aniline (0.055 mL, 0.438 mmol, 1 eq) in acetic acid (2 mL) and 
heated at 1 15 °C overnight. After the reaction was allowed to cool to rt, water was 
added, and the resulting precipitate was isolated by filtration. The material was 
10 washed sequentially with aqueous K 2 C0 3 and water and then dried in a vacuum oven 
to provide 139.4 mg (95.5%) of compound 12B as a brownish-gray powder. HPLC: 
95% at 3.29 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% 
aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 334.0 [M+H] + . 

15 

Example 13 

(3aa.4a.7a.7 aa)-2-(4-Bromo-3-methvlphenvDtetrahvdro-4.7- 
methano-lH-isoin dole-1.3.5(2H.4H)-trione(13f!) 



20 




A. (l,4-(^clopentadien-l-yloxy)-(14^imethylethyl)dimethylsUane (13A) 




Cyclopentenone (2.5 mL, 29.8 mmol) was dissolved in methylene 
25 chloride (300 mL) followed by addition of TEA (6.23 mL, 44.7 mmol) and 
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cooling to 0* C. TMSOTf (5.40 mL) was then added dropwise over 5 
minutes. The reaction was slowly warmed to 25*C and after 1.5 h, the 
reaction was filtered to remove the TEA salt. The solvent was removed in 
vacuo and compound 13A was taken on crude. 

5 

B. l-(4-Bromo-3-methylphenyl).lH-pyrrole-2,5-dione (13B) 

0 JCH, 




W // 

O 

4-Bromo-3-methylaniline (1.55 g, 8.33 mmol) and maleic anhydride 
(0.898 g, 9.16 mmol) were dissolved in acetic acid (10 mL) and heated at 
10 115 °C for 12 h. The reaction was then cooled to 25°C and the acetic acid 
was removed in vacuo. The resulting residue was suspended in 5% K^COg 
(100 mL), stirred for 25 minutes followed by filtering and rinsing with 
water. The material was then dried in vacuo to give compound 13B as a 
light brown solid (1.65 g). HPLC: 100% at 2.96 min (retention time) (YMC 
S5 ODS column 4.6 x 50 mm eluting with 10-90% aqueous methanol over 
4 minutes containing 0.1% TFA, 4 mL/min, monitoring at 220 nm). 

C. (3aa,4oc,7oc,7aa)-2-(4-Bromo-3-methylphenyl)tetrahydro-4,7- 
methano-lH-isoindole-l,3,5(2H,4H)-trione (13C) 



Compound 13A (0.35 g, 2.26 mmol) was added to a suspension of 
compound 13B (0.250 g, 0.94 mmol) in toluene (5.0 mL). The reaction was heated at 
105°C for 5 h and then cooled to 25°C. The reaction was diluted with methylene 
chloride/TFA (20:1, 10 mL) and stirred for 1 h. The TFA was neutralized by addition 
of sat NaHC0 3 . This was then extracted with methylene chloride (3 x 40 mL). The 
combined organics were dried over anhydrous Na 2 SC>4. The crude material was 
purified by flash chromatography on Si0 2 eluting with 5% EtOAc/methylene chloride 
to give 0.173 g of compound 13C as a white powder. HPLC: 100% at 3.093 min 
(retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 
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4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS 
(ES): m/z 365.0 [M+NH^f. 

Example 14 

5 (3aa.4a,7a, 7aq)-2-(4-Bromo-3-methylphenvl)tetrahvdro-4.7-ethano- 

lH-isoindole-1.3,5(2H.4H)-trione (14) 



10 compound 13B (0.075 g, 0.234 mmol) were heated in toluene (1.0 mL) at 1 10°C for 3 
h. MeOH/HCl (4: 1) 5 mL was then added and the reaction was stirred at rt for 1 h. 
The reaction was then diluted with methylene chloride and washed with sat NaHCC>3. 
The organics were then dried over anhydrous Na 2 S0 4 . The crude material was 
purified by preparative TLC eluting with 5% EtOAc in methylene chloride to give 

15 0.057 g of compound 14 as a white solid. HPLC: 96% at 3.367 min (retention time) 
(YMC S5 ODS column 4.6 x 50 nun, 10-90% aqueous methanol over 4 minutes 
containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 
362.04 [M+H] + . 

20 Example 15 

(3aa.4a.7oL7aa)- 2-(4-Bromo-3-methvlphenvl)tetrahvdro^.7^thano- 
lH-isoindole-l,3,5(2H.4H)-trione (15B) 



A. (3aa,4a,7a,7aa)-3a,4,7,7a-Tete 




2-(trimethylsilyloxy)cyclohexadiene (Aldrich) (0.132 mL, 0.703 mmol) and 




25 



4,7-ethanoisobenzofuran-l,3-dione (ISA) 
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20 




6 

2-(trimethylsilyloxy)cycloliexadiene (Aldrich) (1.91 mL, 10.2 mmol) 
and maleic anhydride (1.00 g, 10.2 mmol) were heated in toluene (20 mL) 
at 110»C for 

5 3 h. The reaction was then cooled to rt and the toluene removed in vacuo, 
to yield compound 15A (2.5 g) as a yellow viscous oil of >90% purity by 
NMR. Tins material was taken on without further purification. 

B. (3aoc,4oc,7a,7aa)-2-(4-Bromo-3-methylphenyl)tetrahydro-4,7- 
10 ethano-lH-isoindole-l,3,5(2H,4H)-trione (15B) 

Compound 15A (0.200 g, 0.752 mmol) and 3-methyl-4-bromoaniline 
(0.122 g, 0.752 mmol) were heated in AcOH (2.0 mL) for 14 h at 1 15°C. After 
cooling to rt, the reaction was poured into cold sat K2CO3 and stirred vigorously for 
15 0.5 h. The mixture was men filtered and rinsed with water. The resulting tan solid 
was dried in vacuo giving 0.204 g of compound 15B. HPLC: 96% at 3.367 min 
(retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 
4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS 
(ES): m/z 362.04 [M+H] + . 



Example 16 

(3aa.4ou7oc.7aa)-3a.4.7. 7a.Tetrahvdro.2-(4-nitro-l.naT>hthalenvl)-3a. 

methvl-4.7-me thano-lH-isoindole-1.3(2H)-dione (1 6B) 

CH, 




N0 2 

25 A. 3-Methyl-l-(4-nitro-l-naphthalenyl).lH-pyrrole-2,5-dione 
(16A) 
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4-nitro-l-naphthalamine (2.00 g, 10.63 mmol) and citraconic 
anhydride (1.05 mL, 11.69 mmol) were dissolved in acetic acid (10 mL) 
and heated to 115*C for 14 h. The reaction was then cooled to 25 *C and 
5 transferred to cold sat KjCC^ with vigorous stirring. After 15 min, the 
solution was filtered, rinsed with water and dried under vacuum to yield 
3.63 g of compound 16A as a yellow solid. This material was taken on to 
the next step without further purification. 

10 B. (3aa,4a,7oc,7aa)-3a,4,7,7a-Tetrahydro-2-(4-nitro-l- 

naphthalenyl)-3a-methyl-4,7-methano-lH-isoindole-l,3(2H)- 
dione (16B) 



Compound 16A (1.80 g, 6.38 mmol) and freshly cracked cyclopentadiene 
15 (1 .68 g, 25.5 mmol) were dissolved in dichloroethane (10 mL) and stirred at 25°C for 
16 h. After 4 h, additional cyclopentadiene (1.68 mL, 25.5 mmol) was added. After 
16 h, the volatiles were removed in vacuo and the resulting residue was purified by 
flash chromatography on Si0 2 eluting with 20% - 0% hexanes/methylene chloride. 
This yielded 2.01 g of compound 16B as a pale yellow solid. HPLC: 100% at 3.093 
20 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), 
MS (ES): m/z 366.2 [M+NKU]*. 
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Example 17 

(3aa.4a.7a.7a«)-2. (3.5-Dic;hlorophenvl)hexahvdro-8-ri. 
methvlethvlidene)-4.7 -methano-lH-isoindole.l.3(2H)-dione (1 7Tt) 



ci 

5 A. (3aa,4a,7a,7aa)-Hexahydro-8-(l-methylethyUdene)-4,7- 
methanoisobenzofuran-l,3-dione (17A) 



Compound 17A was synthesized as described in L. R. Corwin; D. 
M. McDaniel; R. J. Bushby and J. A. Berson J. Amer. Chem. Soc. 102, 
10 276-287 (1980). Both the endo and exo isomers of the anhydride were 
isolated. 

B. (3aa,4a,7a,7aa)-2-(3,5-Dichlorophenyl)b.exahydro-8-(l- 

methylethyUdene)-4,7-methano-lH-isoindole-l,3(2H)-dione 
15 (17B) 

Compound 17A (endo isomer, 0.900 g, 4.37 mmol) and 3,5-dichloroaniline 
(0.644 g, 3.97 mmol) were dissolved in AcOH and then heated at 1 15*C for 14 h. The 
reaction was allowed to cool to 25*C and then the AcOH was removed in vacuo. The 
20 resulting slurry was added to cold sat K 2 C0 3 and stirred vigorously for 15 min. The 
suspension was then filtered and rinsed with water. The crude product was purified 
by flash chromatography on Si0 2 eluting with 20% hexanes/methylene chloride 
affording 1.14 g of compound 17B as a white solid. HPLC: 88% at 4.527 min 





O 
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(retention time) (YMC S5 ODS column 4.6 x 50 nun, 10-90% aqueous methanol over 
4 minutes containing 0.2% phosphoric acid, 4 mI7min, monitoring at 220 nm), MS 
(ES):m/z 367.1 [M+H] + . 



(3aa,4a,7a,7aa)-2-(3,5-DicMorophenvl)hexahvdro^,8-dihvdroxv- 

4.7-methano-lH-isoindole-l>3(2H)-dione (18) 

HQ JOU 



10 methylene chloride (5 mL) and cooled to -25°C. 0 3 was then bubbled through the 
reaction until a blue color persisted (-10 min). DMS (2.47 mL, 34.4 mmol) was then 
added and the reaction warmed to 25°C. After 12 h, a white precipitate formed and 
was filtered, rinsing with CCU and dried to yield 1.01 g of compound 18 which was 
95% pure by H 1 NMR spectroscopy and not stable to LC conditions employed. MS 

15 (ES): m/z 340.0 [M-H]\ 

Example 19 , 
(3aa,4a.7a.7aa)-244"Bromo-3-(trifluoromethvl)phenvl1-8>8« 
diethoxy-3a»4,7.7a4efaahy^ 
20 dione (19B) 



5 



Example 18 




Compound 17B (1.20 g, 3.43 mmol) was dissolved in CCI4 (50 mL) and 




A. 5,5-Diethoxy-l,3-cyclopentadiene (19A) 
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o 

Compound 19A was synthesized as described in P. E. Eaton, R. A. Hudson /. 
Amer. Chent Soc. 87, 2769-2770 (1965). 

5 B. (3ao,4oc,7oc,7aa)-2-[4-B^^ 

diethoxy^a4,7,7a4etrahydro^,7-methano-lH-isoindole- 
l,3(2H)-dione (19B) 

Freshly prepared compound 19A (6.32 mmol) was added to l-[4-bromo-3- 
10 (trifluorome%l)phenyl]-lH-pyrrole-2,5-dione (0.400 g, 1.25 mmol, as prepared in 
Example 13B) in Et 2 0 (50 mL) at 25°C. After 10 h, the reaction was concentrated in 
vacuo and purified by flash chromatography eluting with 20% - 10% 
hexanes/methylene chloride to give 0.501 g of compound 19B as a white foam. 
HPLC: 100% at 4.203 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10- 
15 90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 497.4 [M+Na] + . 

Example 20 

(3aa.4oc>7ou7aa )-244-Bromo-3-(trifluoromethvl)phenvl1-3a,4>7,7a- 
20 tetrahvdro-4 < 7-methano-lH-isoindole-l>3.8(2H)-trione (20) 




Compound 19B (0.025 g, 0.052 mmol) in acetone (1.0 mL) and pTSA*H 2 0 
(0.005 g) was added and the reaction was heated to reflux for 12 h. The volatiles were 
25 then removed in vacuo and the residue purified by preparative TLC eluting with 2.5% 
EtOAc/methylene chloride giving the compound 20 (0.021 g) as a pale yellow solid. 
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Not stable to LC conditions employed, purity (95%) determined by H 1 NMR 
spectroscopy. MS (DCS): m/z 399.7 [M+H] + . 

Example 21 

(trmuoromethv l)phenvl1-4.7-methano-lH-isoindole-l,3>5(2H < 4H)- 

trione (21C) 




10 A. 3,5-Dimethyl.2-cyclopenten-l-one (21A) 




Compound 21A was made in accordance with the procedure 
described in Toder, et. aL, Synth. Commun. 5, 435-439 (1975). To a stirred 
solution of diisopropylamine (17 mL, 121.2 mmol, 1 eq) in THF (300 mL) 
15 at 0 °C under N 2 was added 2.5 M 7i-BuLi (53.3 mL, 133.3 mmol, 1.1 eq). 
The reaction mixture was cooled to -78 °C and HMPA (21 mL, 121.2 
mmol, 1 eq) was added. After 30 min, 

3-methyl-2-cyclopenten-l-one (12 mL, 121.2 mmol, 1 eq) was added, then 
30 min later, methyl iodide (8.3 mL, 133.3 mmol, LI eq) was added. The 

20 reaction mixture was stirred for a further 60 min at -78 °C, warmed to 
room temperature, quenched with sat. NH 4 C1, extracted with Et 2 0 (3X), 
dried over MgS0 4 and concentrated under reduced pressure. The crude 
product was distilled at atmospheric pressure and the fraction that came 
over between 165-178 °C was collected to give 10.5 g of compound 21A as 

25 a light yellow oil. 
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B. (3aa,4a,7a,7aa)-Tetrahydro-4,7-dimethyW,7- 
methanoisobenzofuran- 
l,3,5(4H)-trione 




5 

Compound 21A (3.4 g, 30.87 mmol, 1 eq) and maleic anhydride (3.0 

g, 30.87 mmol, 1 eq) were heated together at 100 °C in a sealed tube for 10 

h. The resulting dark brown paste was triturated with hexanes 
containing a small portion of EtOAc. A portion of the paste dissolved and 

10 a precipitate eventually fell from the solution. The precipitate was 

isolated by filtration to give a light brown powder. Crude compound 2 IB 
was taken on without further purification. 

C. (3aMoc,7a,7aa)-Tetrahydro-4,7-dimethyl-2-[3- 
15 (trifluoromethyl)phenyl]-4,7-niethano-lH-isoindole- 
l,3,5(2H,4H)-trione (21C) 

A solution of 21B (154 mg, 0.74 mmol, 1.2 eq) and 3- 
20 (trifluoromethyl)aniline (0.077 mL, 0.616 mmol, 1 eq) in AcOH (3 mL) was 
heated 115 °C for 5 h. After cooling to rt, E^O was added. The resulting 
precipitate was collected and washed with HjO (1 X) with aq. NaHCO a (1 
X) and with H/D (3X) and dried to give 157.3 mg (73%) of 21C as a tan 
powder. HPLC: 95% at 2.75 min (retention time) (YMC S5 ODS 4.6 x 50 
25 mm, 10-90% aqueous methanol over 4 minutes containing 0.2% 

phosphoric acid, monitoring at 220 mn), MS (ES): m/z 352.0 [M+ H] + . 
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Example 22 



(3acx.4a>7a.7aa)-2-(4-Bromo-3-methvIphenvl)-l,2.3,4.7,7a-hexahvdro- 
1.3»dioxo-4,7-methano-3aH-isoindole-3a-acetic acid (22B) 



Cis-l,2,3-propenetacarboxylic acid anhydride (5.00 g, 32.1 mmol) 
was suspended in dichloroethane (30 mL) and freshly cracked 

10 cyclopentadiene (4.23 g, 64.2 mmol) was added. The mixture was then 
heated at 80* C for 24 h, becoming homogenous after 3 h. Upon cooling to 
25 •(?, the product precipitated out of solution and was filtered rinsing 
with 1:1 hexanes/methylene chloride. After drying in vacuo, 6.9 g of 
compound 22A was isolated as a white powder. NMR spectroscopy 

15 showed only the endo isomer was isolated. 

B. (3aot,4a,7o,7aa)-2-(4-Bromo-3-methylphenyl)-l,2,3,4,7,7a- 



Compound 22 A (1.00 g, 4.50 mmol) and 4-bromo-3-methylaniline (0.754 
g, 4.05 mmol) were dissolved in AcOH (10 mL) and heated to 1 12"C for 14 h. After 
cooling to 25*C, the AcOH was removed in vacuo and the resulting residue 
transferred to cold sat K2CO3. The resulting precipitate was isolated by filtration and 
25 rinsed with water. The crude solid was purified by preparative reverse phase HPLC 




5 A. (3aa,4ot,7a,7aa)-l,4,7,7a-Tetrahydro-l,3-dioxo^,7- 
methanoisobenzofuran-3a(3H)-acetic acid (22A) 




hexahydro-l,3-dioxo-4,7-methano-3aH-isoindole-3a-acetic 
acid (22B) 



20 
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(10 - 90% aqueous methanol) to give 0.787 g of compound 22B as a white foam, 
HPLC: 100% at 2.943 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10- 
90% aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 391.17 [M+H] + . 

5 

Example 23 

(3aa,4a>7a,7aa)- 2-(4-Bromo-3-methvlphenvl>-l,2.3.4.7.7a-hexahvdro- 
1.3-dioxo-4.7 -methano-3aH-isoindole-3a-acetic acid, methyl ester 

(23) 

10 




Compound 22B (0.020 g, 0.051 mmol) was dissolved in MeOH (2.0 mL) 
and H 2 S0 4 (1 drop) was added. The mixture was then heated at 64°C for 2 h. After 
cooling to 25°C, the reaction was poured into sat NaHC0 3 . This mixture was 

15 extracted with methylene chloride (3 x 10 mL) and the combined organics were dried 
over anhydrous Na 2 S0 4 . Removal of the volatiles gave 0,018 g of compound 23 as a . 
white solid. No purification was necessary. HPLC: 95% at 3.187 min (retention 
time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes 
containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 

20 405.3 [M+H] + . 

Example 24 

(3aou4a,7a,7aa)-2 -(4-Bromo-3-methvlphenyl)^l,2.3 < 4.7,7a-hexahvdro- 
l,3-dioxo-N-phenvl^.7-methano-3aH4soindoIe-3a--acetamide (24) 

25 
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Compound 22B (0.100 g, 0.256 mmol) was dissolved in methylene chloride 
(1 .5 mL). TEA (0.060 mL, 0.435 mmol) and then 2,6-benzoyl chloride (0.037 mL, 
5 0.256 mmol) were added. The reaction was then stirred at 25°C for 16 h. 

Benzylamine (0.023 mL, 0.256 mmol) was then added followed by 4-DMAP (cat). 
After 3 h, the volatiles were removed in vacuo and the resulting residue was purified 
by preparative reverse phase HPLC (YMC S5 ODS 30 x 250 mm column, 25 ml/min, 
0-100% in 30 mins) to give 0.010 g of compound 24 as a white solid. HPLC: 100% at 
10 3.597 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous 
methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 
220 nm), MS (ES): m/z 464.15 [M+H] + . 



Example 25 
15 (3aou4a.7oi 7aa)-3a.4.7.7a/retrahvfo^ 

4,7-methano-lH-isoindole-1.3(2H)-dione (25D) 




A, 2-Methyl-7-nitroquinazoline (25A) 




20 2-Fluoro-4-nitrobenzaldehyde (1.00 g, 5.92 mmol) and acetamidine 

hydrochloride (0.783 g, 8.28 mmol) were added to a suspension of 
activated 4A MS (1.2 g) in acetonitrile (60 mL). K,CO s (1.14 g, 8.28 mmol) 
was then added and the reaction was heated to reflux for 4 h. The 
reaction was then cooled to 25°C and filtered through celite rinsing with 

25 CHjjCIjj. The crude product was purified by flash chromatography on silica 
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eluting with 0 - 10% acetone in CH^to give 0.386 g of compound 25A as 
a yellow solid. 

B. 7-Amino-2-methylquiaazoline (25B) 



5 




Compound 25A (0.400 g, 2.12 mmol) was dissolved in EtOAc (20 
mL) and Pd/C (10% Pd, 0.045 g) was added. Hydrogen was then 
introduced to the flask with a balloon. After 6 h, the reaction was filtered 
through celite rinsing with EtOAc. Concentration in vacuo gave 
10 compound 25B as a yellow solid (0.311 g). This was taken on without 
purification to subsequent reactions. 



C. (endo, endo) -3-[ [2-Methyl-7- 

quinazoUnyl)amino]carbonyl]bicyclo[2.2.1]hept-5-ene-2- 
15 carboxylic acid (25C) 




Compound 25B (0.100 g, 0.629 mmol) and cis-5-norbomene-erccto- 
2,3-dicarboxylic anhydride (0.132 g, 0.818 mmol) were suspended in THF 
20 (3.0 mL) and heated to reflux for 3 h. The mixture became homogenous 
upon initial heating and then a yellow precipitate formed as the reaction 
progressed. After cooling to 25 *C, the mixture was filtered and rinsed 
with THF to yield 0.088 g of compound 25C. This material was carried to 
the next step without further purification. 

25 
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D. (3acx,4oc,7cx,7aa)-3a,4,7,7a-Tetrahydro-2-(2-methyl-7- 

quinazolinyl)^,7-methano-lH4soindole-l,3(2H)-dione (25D) 

Compound 25C (0.051 g) was suspended in Ac 2 0 (1.0 mL) and heated to 
5 140°C for 1.5 h. After cooling to 25°C, the solution was poured into cold sat K 2 C0 3 
and stirred to 0.5 h. The solution was then filtered, rinsed with water and the isolated 
solid was dried under vacuum to yield 0.029 g of compound 25D as yellow powder. 
The compound was not stable to LC conditions employed, purity (95%) was 
determined by H l NMR spectroscopy. MS (ES): m/z 306.2 [M+H] + . 

10 

Example 26 

(3aou4a.7a,7aa)-2-(2-Amino-4,5-dichlorophenvl)-»3au4>7,7a-. 
tetrahvdro^>7-methano-lH4soiiidole'-1.3(2H)-dione (26) 




Cl 



15 l,2-Diamino-4,5-dichlorobenzene (1.00 g, 5.65 mmol) and cis-5- 

norbornene-endo-2,3-dicarboxylic anhydride (1.02 g, 6.21 mmol) were dissolved in 
THF (5.0 mL) and heated to 85*C in a sealed tube for 3 h. After cooling to 25*C the 
volatiles were removed in vacuo and the resulting brown residue was diluted with 
absolute ethanol and cooled to -20°C. After 2 h, the product crashed out and was 

20 filtered rinsing with cold ethanol. The brown colored solid was recrystallized from 
absolute ethanol to give 1.39 g of compound 26 as a white solid. HPLC: 99% at 
4.190 nun (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous 
methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 
220 nm), MS (ES): m/z 324.10 [M+H] + . 

25 
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Example 27 

(3aa.4ou7ou7aa)-N-r4,5-DicMoro-2-(l,3,3a.4.7.7a-hexahvdro-1.3- 
dioxO"4,7-methano-2H-isoindol-2-vl)phenvl1benzainide (27) 




ci 



5 Compound 26 (0.050 g, 0. 155 mmol) was dissolved in methylene chloride 

(3.0 mL) and pyridine (0.038 mL, 0.465 mmol) and 4-DMAP (-5 mg) were added. 
The mixture was cooled to 0°C and benzoyl chloride (0.022 mL, 0.186 mmol) was 
added. The reaction was warmed to 25 °C and after 2 h, the volatiles were removed in 
vacuo. The resulting residue was purified by preparative TLC eluting with 7% 
10 EtOAc/methylene chloride to afford 0.066 g of compound 27 as a white solid. HPLC: 
100% at 3.850 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% 
aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 428.08 [M+H] + , 



15 Example 28 

(3aa,4B,5a.6oi7B.7aa)-2-(4-B^ 

dihvdroxv- 4>7-etheno»lH-isoindole-l>3(2H)-dione (28) 




Compound 13B (0.045 g, 0.17 mmol) and cis-l,2-dihydrocatechol (0.057 g, 
20 0.51 mmol) were dissolved in toluene (1.0 mL) and heated to 100°C for 3 days. The 
crude reaction mixture was purified by preparative silica gel TLC to yield 41 mg 
(66% yield) of compound 28 as a white solid. Compound 28 was crystallized from 
1:1 acetone/hexane to yield crystals adequate for structural determination. HPLC: 
66% at 2.77 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% 
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aqueous methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 378.01 [M] + \ 

Example 29 

5 (3aou4S,4aa,6aou7B>7aa)-2-(3>4-DicMorophenvl)-3a>4,4a.6a,7,7a- 
hexahvdro-4.7-etheno-lH-cvclobutrflisoindole-l,3(2H)-dione (29) 



3,5-Dichloroaniline (0.027 g, 0.165 mmol) and 10-oxatetracyclo- 
(6.3.0.2,7.0.3,6)trideca-4,12-diene-9,ll-dione (0.040 g, 0.197 mmol, Aldrich 

10 Chemicals) was dissolved in acetic acid (1.0 mL) and was heated to 1 12°C for 12 
hours. The solution was allowed to cool to room temperature for 4.5 hours and the 
resulting precipitate was isolated by filtration, washed with acetic acid followed by 
hexane and then dried under vacuum to yield 54 mg of compound 29 as a white solid. 
Compound 29 was crystallized from 1:1 methylene chloride/methanol to yield crystals 

15 adequate for structural determination. HPLC: 66% at 2.77 min (retention time) (YMC 
S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 
0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 346.04 
[M+H] + \ 

20 Example 30 

(3aa,4q.7ou7aa)-2-(l.l-Dioxido-2H-paphthri.8-cd1isothiazol-5-yl)- 
3a,4,7.7a-tetrahvdro^,7-methanoqH-isoindole-l < 3(2II)-dione (30) 





H 
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cis-5-Norbomene-e7i(fo-2,3-dicarboxylic anhydride (26 mg, 0.16 
mmol, 1.2 eq) was combined with 5-amino-l,8-naphthosultam (25 mg, 0.13 
mmol, 1.0 eq, synthesized as described in EP-350403 and Hammouda, et 
al., J. Heterocycl. Chem. 21, 337-339 (1984)) in acetic acid (0.6 mL) and 
5 heated at 115 °C overnight. The solvent was removed under reduced 
pressure and the residue was purified by Prep HPLC to give 21% yield of 
compound 30 as a brown solid. HPLC: 97% at 2.18 min (retention time) 
(YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 
10 nm), MS (ES): m/z 365.1 [M+HT 

Example 31 

(3aa,4p,7B.7aa)-2-(3.5-Dichlorophenvl)hexahvdr<>-8-(l- 
methvlethvlidene)-4.7-methanoaH-isoindolea.3(2m<[ione (31B) 



15 




A. (3aot,4p,7p,7aa)-Hexahydro-8-(l-methylethylidene)-4,7- 
methanoisobenzofuran-l,3-dione (31A) 




20 Compound 31A was synthesized as described in L. R. Corwin; D. 

M. McDaniel; R. J. Bushby and J. A. Berson J. Amer. Chem. Soc. 102, 
276-287 (1980). Both the endo and exo isomers of the anhydride were 
isolated. 
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B. (3aa,4p,7p,7aa).2-(3,5-Dichlorophenyl)hexahydro-8-(l- 
methylethylidene)-4,7-mefo 
(31B) 

5 Compound 31 A (exo isomer, 0.386 g, 1.87 mmol) and 3,5-dichloroaniline 

(0.276 g, 1.70 mmol) were dissolved in AcOH (4.0 mL) and then heated at 115°C for 
14 h. The reaction was allowed to cool to 25°C and then the AcOH was removed in 
vacuo. The resulting slurry was added to cold sat K2CO3 and stirred vigorously for 15 
min. The suspension was then filtered and rinsed with water. The crude product was 
10 purified by flash chromatography on Si02 eluting with 20% hexanes/methylene 

chloride affording 0.598 g of compound 31B as a white solid. HPLC: 100% at 3.950 
min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), 
MS (BS): m/z 367.1 [M+Hf. 

15 

Example 32 

(3aa.4B>7B>7aa)-2- (3,5-DicMorophenvl)hexahvdrQ-8>8-dmvdroxv-4,7- 

methano>lH4soindole-l,3(2H)-dione (32) 

ci 



CI* 




Compound 3 IB (0.250 g, 0.72 mmol) was dissolved in CCI4 (10 mL) and 
methylene chloride (1 mL) and cooled to -25°C. 0 3 was then bubbled through the 
reaction until a blue color persisted (-10 min). DMS (0.53 mL, 7.20 mmol) was then 
added and the reaction warmed to 25°C. After 12 h, a white precipitate formed and 
25 was filtered, rinsing with CCI4 and dried to yield 0. 193 g of compound 32 (95% pure 
by H 1 NMR spectroscopy, not stable to LC conditions). MS (ES): m/z 340.0 [M-H]\ 
The exo diastereomer was confirmed by determination of the X-ray crystal structure. 
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Example 33 

(3aa.4a.7a.7aa).3a.4.7. 7a.Tetrahvdro-3a-methvl-2-(4-nitro-l- 
naphthalenvl).4.7.ct hano-lH-isoiiidole.lJt(2H)-dionef33) 




5 Compound 16A (0.250 g, 0.88 mmol) and 1,3-cyclohexadiene (0.142 g, 

1.77 mmol) were dissolved in toluene (2.0 mL). The mixture was then heated to 
125°C in a sealed tube for 20 h. The solution was then cooled to 25°C and the 
toluene removed in vacuo. The resulting residue was purified by flash 
chromatography on Si0 2 eluting with 30% - 10% - 0% hexane in CH 2 C1 2 to give 
10 0. 121 g of compound 33 as a yellow solid. HPLC: 100% at 2.99 min (retention time) 
(YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes 
containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 
363.0 [M+H] + \ 



Example 34 
(3aa.4B.5p.7 p.7aa)-Hexahvdro.5-methvl-2.r3. 
(trifluoromethvl)pheTi vl1-4.7-ethaTio.lH-isoindole-1.3(2H)-dione 
(34B) & (3aa.4B.4aa 1 5 aou68.6aa)-4 < 4a.5.5a.6.6a.Hexahvdro.2-r3- 
(triflnoromethvl)p henvn-4.6-ethanocvcloproprf1isoindole- 



1.3(2H.3aH)-dione (341V) 




A. (3aa,4p,5p,7B,7aa)-Hexahydro-5-methyl-4,7- 
ethanoisobenzofuran-l,3-dione (34A) & 
(3aa,4p,4aa,5act,6B,6aa)-Hexahydro-4,6-etheno-lH- 
cycloprop[f]isobenzofuran-l,3(3aH)-dione (6A) 
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To a solution of compound 5A (33.5 g, 176 mol) in 200 ml of acetone 
was added Pd/C (10% Pd, 2.00 g). The mixture was put under a hydrogen 
5 balloon for 4 h with stirring. The solution was filtered through celite, 
evaporated under vacuum and then taken up in 250 ml of ethyl acetate. 
To this solution was added Pd/C (10% Pd, 1.87 g) and the mixture was 
stirred under a hydrogen balloon for 21 h. The solution was filtered 
through celite and the filtrate was evaporated under vacuum. The 
10 resulting white solid was recrystallized twice with a 50/50 mixture of 
CH 2 C1 2 / hexane and followed by a recrystallization with 100% ethyl 
acetate to yield 3.2 g of a final white solid which was a 1:10 mixture of 
compounds 34 A & 6A. 

15 B. (3aot,4p,5p,7p,7aa)-Hexahydro-5-methyl-2-[3- 

(trifluoromethyl)phenyl]-4,7^thano-lH-isoindole-l,3(2H)- 
dione (34B) & (3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a- 
Hexahydro-2-[3-(trifluoromethyl)phenyl]-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione (34B') 

20 

A solution of compounds 34A & 6A (1:10, 2.3 g, 12.09 mmol, 1.2 eq) 
and 3-(trifluoromethyl)aniUne (1.26 mL, 10.08 mmol, 1 eq) in AcOH (60 
mL) was heated at 115 °C overnight. The reaction mixture was 
concentrated under reduced pressure and the residue was recrystallized 
25 from CHjjClj/hexanes to give 2.67 g (79%) of compounds 34B & 34B' in a 
1:10 ratio by *R NMR. Separation by preparative HPLC 45 min (YMC 
S10 ODS SH-365-10, 10-90% aqueous CH 3 CN over 75 minutes, 4 mL/min, 
monitoring at 220 nm) gave 211 mg of compound 34B as an off-white 
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10 



15 



crystalline solid and 2.07 g of compound 34B> as a white crystalline solid. 
Compound 34B: HPLC: 99% at 3.63 min (retention time) (YMC S5 ODS 
column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 
0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 
338.1 [M+H] + . Compound 34B>: HPLC 99% at 3.47 min (retention time) 
(YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 
nm), MS (ES): m/z 336.2[M+H] + 

Example 35 

(3aa.4oi7a.7aa)-2-r(3.4- Dfc^ 

4.7-methano-lH-isoindole-l>3(2ED-dione (35) 



3,4-DicMorophenylhydrazine hydrochloride (213.5 mg, 1.0 mmol) and cis- 
5-norbomene-erafc-2,3 -dicarboxylic anhydride (164.2 mg, 1.0 mmol) were combined 
in ethanol (20 mL). To this solution was added 324 mg (1.0 mmol) of sodium 
ethoxide (21 wt. % solution in denatured ethyl alcohol). The reaction mixture was 
refluxed for 5 h. The reaction was allowed to cool to it, and the resulting precipitate 
was collected by filtration, washed with water and ethanol and dried in vacuo to give 
236 mg of compound 35 (73%) as an off-white solid. HPLC: 98% at 3.090 min 
(retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 
4 minutes containing 0.1% trifluoroacetic acid, 4 mL/min, monitoring at 220 nm), 
MS (ESI): m/z 321.0 & 323.0 [M-H]\ 
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Example 36 

tetrahvdro-4,7-inethano-lH-isoindole-l,3(2H)-dioiie (36) 



To a solution of compound 35 (130 mg, 0.40 mmol) in 10 ml of THF was 
added sodium hydride (32 mg, 0.80 mmol, 60% dispersion in mineral oil), followed 
by iodomethane ( 1 14 mg, 0.80 mmol). The reaction mixture was stirred at it for 2 h, 
and quenched by addition of sat NH4CL The reaction mixture was extracted with 

10 dichloromethane (3x50 ml) and the combined organic extracts were washed with 
brine, dried over sodium sulfate and concentrated. Hash chromatography (silica, 
dichloromethane) provided compound 36, (67 mg, 50%), as a white solid. HPLC: 
100% at 3.323 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% 
aqueous methanol over 4 minutes containing 0.1% trifluoroacetic acid, 4 mL/min, 

15 monitoring at 220 nm), MS (ES): m/z 391.12 [M+MeOH+Na]\ 

Example 37 

(3aou4ou7oL7aa)-2-(lH-Benzotriazol-l-yl)hexahvdro^.7-methano-lH- 

isoindole-1.3(2H)-dione (37) 



Compound 50A (116,8 mg, 0,703 mmol, 1.0 eq) was combined with 
1-aminobenzotriazole (94.3 mg, 0.703 mmol, 1.0 eq) in AcOH (2 mL) and 
heated at 115 °C overnight. After the reaction mixture was cooled to room 
temperature, the reaction solution was concentrated under reduced 
25 pressure and the resulting solid was washed with MeOH and dried over 
MgS0 4 to give 124 mg (61%) of compound 37 as a brown solid. HPLC 99% 




CH 3 



O 
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at 2.47 min (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 
220 nm), MS (ES): m/z 283.21 [M+H1 + 



(3aoc4ot.7oc.7aa).2. 3.3a.4.7.7a-Hexahvdro-3-thioxo-2-r3- 
(trifluoro methvl)phenvll-4.7-methano.lH-isoindol-l-one(38B) 



10 A. (3aa,4oc,7a,7aa)-3a,4,7,7a-Tetrahydro-2-[3- 

(trifluoromethyl)phenyl]-4,7-niethano-lH-isoindole-l,3(2H)- 
dione (38A) 



15 1.2 eq) was combined with 3-(trifluoromethyl)aniline (1.3 mL, 10.2 mmol, 
1 eq) in acetic acid (80 mL) and heated at 115 °C overnight. After the 
reaction was allowed to cool to rt, water was added, and the resulting 
precipitate was isolated by filtration. The material was washed 
sequentially with aqueous KfiO s and water and then dried. 

20 Recrystallization from CHjCL/hexanes gave 2.01 g (63%) of compound 38A 
as a white crystalline solid. HPLC: 99% at 1.67 min (Phenom-Prime S5 
C18 column 4.6 x 30 mm, 10-90% aqueous methanol over 2 minutes 
containing 0.1% TFA, 4 mL/min, monitoring at 220 nm). MS (ES): m/z 
340.15 [M+MeOHT 



5 



Example 38 





cis-5-Norbornene-e/id:o-2,3-dicarboxyhc anhydride (2.0 g, 12.2 mmol, 



25 
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B. (3aa,4a,7a,7aa)-2,3,3a,4,7,7a-Hexahydro-S-thioxo-2-[3- 

(trifluoromethyl)phenyl]^,7-methano-lH-isoindol-l-one 
(38B) 



5 A solution of compound 38A (191 mg, 0.622 mmol, 1 eq) and 

Lawesson's Reagent (126 mg, 0.311 mmol, 0.5 eq) in toluene was heated to 
reflux for 12 h. The reaction mixture was concentrated under reduced 
pressure and purified by flash chromatography eluting with CHC1 3 to give 
compound 38B (31.6 mg, 16%) as a yellow solid. HPLC: 95% at 3.50 min 
10 (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous 
methanol over 4 minutes containing 0.2% phosphoric acid, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 323.8 [M+H] + 



Example 39 

15 Oa^a^a^a^^-CBenzorblthiophen-S-vDhexahydro^-methano- 

lH-isoindole-l,3(2H)-dione (39B) 




A. 3-Aminobenzo[b]thiophene (39A) 




20 A solution of methyl-3-aminobenzothiophene-2-carboxylate (1 g, 

4.83 mmol, 1 eq) in l-methyl-2-pyrrolidinone (8 mL) and piperazine (2.08 
g, 24.13 mmol, 5 eq) was stirred at 130 °C overnight. Ice was added, and 
the mixture was extracted with EtOAc. The organic extracts were washed 
twice with water, dried, and concentrated in vacuo. The crude material 

25 was purified by flash chromatography on silica gel eluting with 33% ethyl 
acetate in hexanes to provide 600 mg (83%) of compound 39A as a yellow 
oil. HPLC: 98% at 1.043 min (retention time) (YMC S5 ODS 4.6 x 50 mm, 
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10-90% aqueous methanol over 4 minutes containing 0,2% phosphoric 
acid, monitoring at 220 nm). 

B. (3aa,4a,7oc,7aa)-2-(Benzo[b]tWophen-3-yl)hexahydro-4,7- 
5 methano-lH-isoindole-l,3(2H)-dione (39B) 

Compound 50A (200 mg, 1.2 mmol, 1.0 eq) was combined with 
compound 39A (197 mg, 1.33 mmol, 1.1 eq) in acetic arid (4 mL) and 
heated at 110 °C overnight. After the reaction was allowed to cool to rt, 

10 water was added, and the resulting precipitate was isolated by filtration. 
The material was washed with methanol and then dried under vacuum to 
provide 160 mg (44.9%) of compound 39B as a brown solid. HPLC: 98% at 
2.92 min (retention time) (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous 
methanol over 4 minutes containing 0.2% phosphoric acid, monitoring at 

15 220 nm), MS (ES): m/z 298.32 [M+ HQ*. 



Example 40 

(3aou4a.7oL7aa)-Hexa hvdro-2-(l-oxidobenzorb1thiophen-3-vl)-4.7-- 




A solution of compound 39B (20 mg, 0.067 mmol, 1 eq) and TFA 
(0.12 ml) in CTELfl^ was stirred for 5 minutes. A 30% aqueous solution of 
25 U 2 0 2 (0.008 ml, 0.067 mmol, 1 eq) was added and the resulting mixture 
was stirred at room temperature and monitored by HPLC. After 4 hours, 
a solution of saturated aqueous NaHCO a was added and the resulting 
mixture was extracted with CH 2 C1 2 . The organic layer was concentrated 
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under reduced pressure and the residue was purified by column 
chromatography on silica gel, eluting with 10% EtOAc/CH^, to give 15 
mg (71%) of compound 40 as a light yellow solid. HPLC: 99% at 2.24 min 
(retention time) (YMC S5 ODS 4.6 x 50 mm, 10-90% aqueous methanol 
5 over 4 minutes containing 0.2% phosphoric acid, monitoring at 220 nm), 
MS (ES): m/z 346.15 [M+ H] + . 

Example 41 

(3aa.4a.7a.7a(x)-2. a.l-DioxidobenzorbTthiophen-3.vDhexahvdro-4.7. 
0 methano-l H-isoindole-1.3(2H)-dionft (41 ) 




77iCPBA (60% mixture, 48.8 mg, 0.283 mmol, 2.4 eq) was added to a 
solution of compound 39B (35 mg, 0.118 mmol, 1 eq) in CILCL. (3 mL) and 

15 the mixture was stirred at room temperature overnight. Additional 

mCPBA (20 mg, 0.116 mmol, 1 eq) was added and the mixture was stirred 
for 4 more hours to drive the reaction to completion. The solvent was 
removed under reduced pressure and the residue was purified by column 
chromatography on silica gel, eluting with 4% EtCAc/CH^. The 

20 resulting solid was washed with methanol to remove a small amount of 
impurity and dried under vacuum to give 25 mg (64.4%) of compound 41 
as a light yellow solid. HPLC: 99% at 2.39 min (retention time) (YMC S5 
ODS 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 
0.2% phosphoric acid, monitoring at 220 nm), MS (ES): m/z 347.0 [M+ 

25 NHJ + . 



-99- 



WO 02/067939 



PC17US02/05302 



Example 42 

(3aou4a.7a,7aa)-Hexah vdro-2-r6-(methvlthio)-5-nitro.8.atiino1iiivl1- 
4,7-methano-lH-isoindole-1.3(2H)-dione (42) 




H 3 C' S 



5 Compound 50A (100 mg, 0.602 mmol, 1.0 eq) was combined with 8- 

amino-6-(methyltmo)-5-mtroquinoline (141 mg, 0.602 mmol, 1.0 eq) in 
acetic acid (3 mL) and heated at 115 °C overnight. The reaction mixture 
was added to aqueous NaHCO s and extracted with CH^C^ (3X). The 
combined organic layers were washed with Hp (IX), dried over MgS0 4 

10 and concentrated under reduced pressure. The resulting solid was 
recrystallized from CHjClj/hexanes to give compound 42 as a yellow 
crystalline solid in 56.5% yield. HPLC: 97% at 3.05 & 3.18 min (retention 
time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 
4 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 

15 nm), MS (ES): m/z 384.30 DM+HT 

Example 43 

(3aa.4a.5 a.7a.7aa).Hexahvdro.5-mercapto-2-(4-nitro-l- 
naphthalenv l)-4.7-methano-lH-isoindole-1.3(2H)-dione(43B) 
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(3aoc,4a,5cx,7(x,7aa)-Hexahydro-5-mercapto-4,7- 
methanoisobenzofuran-l,3-dione (43A) 




Compound 43A was made in accordance with the procedure 
5 described in Hach6, et. al, Tetrahedron Lett. 35, 1837-1840 (1994). A 
solution of ci5-5-norbornene-endo-2,3-dicarboxylic anhydride (1 g, 6.09 
mmol, 1 eq), triphenylsilanethioi (2 g, 6.94 mmol, 1.14 eq) and AIBN (1 g, 
6.09 mmol, 1 eq) in benzene (6 mL) was heated to reflux for 15 h. After 
cooling to rt, TFA (2.35 mL, 30.46 mmol, 5 eq) was added and the mixture 
10 was stirred for 30 min. Concentration under reduced pressure and 

purification by flash chromatography eluting with 25% EtOAc/hexanes 
gave 300 mg of impure compound 43A which was used directly in the next 
step. 



15 B. (3aa,4a,5a,7oc,7aa)-Hexahydro-5-mercapto-2-(4-nitro-l- 

naphthalenyl)-4,7-methano-lH-isoindole-l,3(2H)-dione (43B) 

Compound 43A (76 mg, 0.383 mmol, 1.0 eq) was combined with 4- 
nitro-l-naphthalamine (54 mg, 0.289 mmol, 0.75 eq) in acetic acid (2 mL) 

20 and heated at 115 °C overnight. After the reaction was allowed to cool to 
rt, water was added, and the resulting precipitate was isolated by 
filtration. The material was washed sequentially with aqueous K^COg and 
water and then dried to give material that was 72% pure. Purification by 
prep HPLC: 10.10 min (YMC ODS 20 X 100 mm, 10-90% aqueous 

25 methanol over 20 minutes containing 0.1% TFA, 20 mL/min, monitoring 
at 220 nm) gave 14.2 mg (10%) of compound 43B (forms disulfide over 
time). HPLC: 80% (+12% disulfide) at 3.02 & 3.15 min (YMC S5 ODS 
column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 
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10 



15 



0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): mlz 
300.31 [M+HT 

Example 44 

(3aou4a.7cu7aa) -3a>4.7.7a-Tetrahvdro-2-r3-methoxv-4-(5- 
oxazolvl)phenvl1-4 .7-methano-lH-isoindole-1.3(2H)-dione (44) 



3-Methoxy-4-(oxazol-5-yl)phenylamine (51 mg, 0.27 mmol, prepared as 
described in WO 00/25780) and cw-5-noibornene-emto-2,3-dicarboxylic anhydride 
(44 mg, 0.27 mmol) were combined in acetic acid (2 mL) and heated at 1 10 °C for 1 
hr. After the reaction was allowed to cool to rt, the acetic acid was removed under 
reduced pressure. Hie residue was washed with methanol to give 90 mg (72%) of 
compound 44 as a light brown solid. HPLC: 98% at 2.583 min (retention time) 
(YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes 
containing 0.1% trifluoroacetic acid, 4 mL/min, monitoring at 220 nm), MS (ES): mlz 
337.31 [M+Hf. 

Example 45 

(3aa.4a,7a.7aa)-Hex ahvdro-2-r3-methoxv>4-(lH-1.2.4-triazol-l- 
vl)phenvn-4.7- methano-lH-isoindole-l>3(2H)>dione (45) 



Compound 50A (26 mg, 0.16 mmol, 1.2 eq) was combined with 3- 
methoxy-4-(lH-l,2,4-triazol-l-yl)-benzenamine (25 mg, 0.13 mmol, 1.0 eq, 
synthesized as described in WO-0025780) in acetic acid (0.6 mL) and 
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heated at 115 °C overnight. The solvent was removed under reduced 
pressure and the residue was purified by column chromatography on silica 
gel, eluting with 70% EtCAc/CH^, to give 30.9 mg (70%) of compound 45 
as a white solid. HPLC: 99% at 2.41 min (retention time) (YMC S5 ODS 
5 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 0.2% 
H 8 P0 4 , monitoring at 220 nm), MS (ES): m/z 339.17 [M+ H] + . 

Example 46 

(3aa.4a.7nc.7a ra).2-(2.3-Dihvdro-2.oxo.6-benzothiazolvl)-3a.4.7.7a. 
10 tetrahvdr o-4.7.methano-lH.isoindole.l.3(2H)-dione (46B) 



15 




A. 6-Amino-2-benzothiazolinone (46A) 



A solution of 6-nitro-2-benzothiazolinone (98 mg, 0.50 mmol) in 20 
ml of EtOAc with 10% Pd/C (-20 mg) was stirred tinder H 2 balloon for 4 h. 
The reaction mixture was filtered through celite eluting with EtOAc, 
concentrated under reduced pressure to give 80 mg of 6~amino-2- 
20 benzothiazolinone. 



25 



B* (3aa,4a,7a,7aa)-2-(2,3-Dihydro-2-oxo-6-benzothiazolyl)- 

3a,4,7,7a-tetrahydro^,7-methanoaH4soindole-l,3(2H)-dione 
(46B) 

Compound 46A (80 mg, 0.48 mmol) and cw-5~norboniene-erafo-2,3- 
dicaiboxylic anhydride (82 mg, 0.50 mmol) were combined in acetic acid (2 mL) and 
heated at 1 10 °C for 5 h. After the reaction was allowed to cool to rt, the acetic acid 
was removed under vacuum. The residue was washed with methanol to give 96 mg 
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(64%) of compound 46B as a white solid. HPLC: 100% at 2. 133 min (retention time) 
(YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes 
containing 0.1% trifluoroacetic acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 
313.04 [M+Hf. 



Example 47 
(3aa.4a.7a.7aa)- 2-(2.3-Dih^^ 

3a.4,7 < 7a>tetrah vdro^,7-methanoaH-isoindole-1.3(2H)-dione(47) 

10 




To a solution of compound 46B (50 mg, 0. 16 mmol) in 5 ml of DMF was 
added potassium carbonate (221 mg, 1.6 mmol) and iodomethane (45 mg, 0.32 
mmol). The mixture was stirred at rt for 4 hr and then quenched by adding water. 

15 The reaction mixture was extracted with dichloromethane (3 x 25 ml). The combined 
organic extracts were washed with brine, dried over sodium sulfate and concentrated. 
Flash chromatography (silica, 1% methanol/dichloromethane) provided compound 47 
as a white solid (45 mg, 87%). HPLC: 100% at 2.613 min (retention time) (YMC S5 
ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes containing 

20 0. 1% trifluoroacetic acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 327.04 
[M+H] + . 
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Example 48 

(3aa.4a.7a,7aa)-2-(1.3- Dihvdro-3>oxo-6-isobenzofaraiivl)-3a,4,7.7a- 
tetrahvdro-4>7-methano-lH-isoindole-l,3(2H)-dione(48C) 



Compound 48A (5-nitro- and 6-nitrophthalides) were made in accordance with 
the procedure described in Watanabe et. aL, Chem. Pharm Bull. 26 (2), 530-538 

10 (1978). To a suspension of 4-nitrophthalimide (3 g, 15.6 mmol) in 60 ml of 90% 

methanol was added NaBH* (900 mg, 23.8 mmol). The mixture was stirred at rt for 2 
h and then quenched by addition of 30 ml of 10% HC1. The aqueous layer was 
extracted with dichloromethane (3 x 100 ml). The combined organic extracts were 
washed with brine, dried over sodium sulfate and concentrated. Plash 

15 chromatography (silica, dichloromethane) provided compound 48A as a white solid 
(840 mg, 30%) with a ratio 1:2, favoring the 6-nitrophthalide isomer. HPLC: 100% at 
1.507 mm (retention time) (YMC S5 ODS column 4.6 x 50 mm, 40-90% aqueous 
methanol over 4 minutes containing 0.1% trifluoroacetic acid, 4 mL/min, monitoring 
at 220 nm). 

20 

B. 5-Amino, 6-aminophthalides (48B) 



Compound 48A (5-nitro- and 6-nitrophthalides, 810 mg, 4.50 mmol) was 
taken up in a mixture of 10 ml of acetic acid and 10 ml of ethyl acetate. To this 




A. 5-nitro & 6-nitrophthalides (48A) 
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mixture was added 10% Pd/C (162 mg, 20% by weight) and the reaction was stirred 
under H 2 (balloon) for 16 hr. The reaction mixture was filtered through celite eluting 
with EtOAc and concentrated under reduced pressure to give compound 48B (5- 
amino- and 6~aminophthalides, 1:2 ratio). The crude mixture was taken on without 
5 further purification. 



10 



20 



C. (3acc,4<x,7(x,7aa)-2-(l,3-Dihyfo^ 

3a,4,7,7a4etrahydro^,7-methano-lH4soindole-l,3(2H)-dione 
(48C) 



Compound 48B (crude mixture, 1:2 ratio of 5-amino- and 6-aminophthalide) 
and a>5-norbomene-*nd<>2,3-dicarboxyUc anhydride (886 mg, 5.4mmol) were 
combined in acetic aoid (10 mL) and heated at 1 10 °C for 5 h. After the reaction was 
allowed to cool to rt, the acetic acid was removed under reduced pressure. The 
15 residue was purified by flash chromatography (silica gel, dichloromethane) and 

preparative HPLC to give compound 48C (1 18 mg) as a white solid. HPLC: 98% at 
2.213 min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous 
methanol over 4 minutes containing 0.1% trifluoroacetic acid, 4 mTymm monitoring 
at 220 nm), MS (ES): m/z 296.01 [M+H] + . 



Example 49 

(3aa,4a,7cu7aa)-2-(1.2- Benzisoxazol-3-vl)-3a.4,7>7a-tetrahvdro-4.7- 
methano-lH-isoindole-l>3(2H)-dione (49) 




3-Amino- 1,2-benzisoxazole (47 mg, 0.54 mmol, prepared as described in 
Shutske et. al t J. Heterocycl Chem. 26, 1293-1298 (1989)) and cw-5-norbornene- 
e?ndo-2,3-dicarboxylic anhydride (69 mg mg, 0.42 mmol) were combined in acetic 
acid (1 mL) and heated at 1 10 °C for 20 h. After the reaction was allowed to cool to 
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it, the acetic acid was removed under reduced pressure. To the resulting gum was 
added 5 ml of saturated NaHC0 3 and 10 ml of CH 2 C1 2 and the mixture was stirred at 
it for 30 minutes. The organic layer was isolated, dried over MgS0 4 and dried under 
vacuum. The residue was purified by flash chromatography (silica, 0.5 % MeOH in 
5 CH 2 C1 2 ) to give compound 49 (50 mg, 51%) as a white solid. HPLC: 98% at 2.54 
min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 0.2% phosphoric acid,, 4 mL/min, monitoring at 220 nm), 
MS (BS): ra/z 303.08 [M+Na] + \ 

1° Example 50 

(3aoc>4a>7oL7aa)-2- (1.6-Dihvdro-l-methvl>6-oxo-8- 
Pvridinvl)hexahvdro-4,7-m ethano-lH-isoindole>1.3(2H)>dione (SOD) 



15 A. c£s-Norbomane-cndo-2,3-dicarboxylic anhydride (50A) 



A solution of cis-5-norbornene-enrfo-2,3-dicarbo^lic anhydride (5 g, 
31.4 mmol) and 10% Pd/C (-100 mg) in a mixture of EtOAc and EtOH was 
20 shaken under B^at 55 psi for 3 h. The reaction solution was filtered 

through a pad of celite eluting with EtOAc and concentrated to give 10 g 
of compound 50A as a white powder. 





O 
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B. l-Methyl-5-nitro-2(lH)-pyridinone (50B) 




To a solution of 2-hydroxy-5-nitropyridine (600 mg, 4.28 mmol, 1 eq) 
5 in DMF (5 mL) was added cesium carbonate (1.67 g, 5.16 mmol, 1.2 eq), 
followed by methyl iodide (0.4 mL, 6.42 mmol, 1.5 eq). After stirring 
overnight, the reaction mixture was quenched with water and extracted 
with ethyl ether (5 X 20 mL). The ether was dried over Na^O, and 
concentrated under reduced pressure. The crude material was column 
10 chromatographed, eluting with 50% EtOAc/hexanes to give 450 mg of 
compound 50B. 

C. 5-Amino-l-methyl-2(lH)-pyridinone (50C) 




15 A solution of compound 50B (200 mg, 1.298 mmol) and 10% Pd/C 

(~5 mg) in MeOH and AcOH was stirred under H, at 1 atmosphere for 30 
minutes. The reaction solution was filtered through a pad of celite eluting 
with MeOH. The MeOH was removed under reduced pressure to give 
compound 50C. 

20 

D. (3aa,4oc,7a,7aa)-2-(l,6-Dihydro-l-methyl-6-oxo-3- 
pyridinyl)hexahydro^,7-meth^ 
(50D) 

Compound 50C in AcOH was combined with compound 50A (209 mg, 
25 1.298 mmol, 1 eq) in acetic acid (4 mL) and heated at 165°C for 6 h. The acetic acid 
was distilled off and the material was washed with aqueous K2CO3 and water. The 
crude material was column chromatographed, eluting with 50% EtOAc/ hexanes to 
give 260 mg of compound SOD as a white solid. HPLC: 99 % at 1.62 min (retention 
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time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol over 4 minutes 
containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm), MS (ES): m/z 
273.0 [M+H] + . 



5 Example 51 

(3aa.4a.7a.7aa)-2 -(3-Fluoro-4-methvlphenvl)tetrahydro-4.7-ethano- 
lH-isoindole-1.3.5(2H.4H)-trione (51) 

H 




0 H V N YV 



CH 3 



10 The below procedure describes a general approach for the 

production of solution phase combinatorial libraries of compounds of 
formula I. The general procedure described can be extrapolated from the 
processes described above in Step B of Example 1 (IB"), Step B of 
Example 2 ("2B"), and Step C of Example 7 C7C") where anhydride-like 

15 intermediates such as compounds 6A or ISA or commercially available 
anhydrides such as 1,2-cyclohexanedicarboxylic anhydride, endo- 
bi<yclo(2.2.2)-5-octene-2,3-dicarbo anhydride or cis-5-norbornene-e?ic£o-2,3- 
dicarboxylic anhydride can replace the intermediate compounds 1A, 2A, or 
7B. Other anhydride-like intermediates which can be used in 

20 replacement of compounds 1A, 2A, or 7B are, but are not limited to, 

compounds 3A, 4A, 5A, 8B, 9A, 10A, 11A, 12A, 15A, 17A, 22A, 31A, 34A, 
43A,and50A. 

The specific procedure shown describes in detail the synthesis of a 
library of compounds derived from the reaction of the intermediate 
25 compound 15A with an array of substituted aniline intermediates. In this 
Example, specific data is given on one example compound from this 
library; data on other compounds so obtained is provided in the following 
Tables. This general procedure can be modified by one skilled in the art to 
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accommodate the synthesis of an array of compounds derived from related 
anhydide and aniline intermediates. 

4-Methyl-3-fluoroaniline (0.010 g, 0.08 mmols) was dissolved in 
acetic acid (0.400 mL) and transferred to a 1.5 mL conical vial with a 
5 septa cap. Stock solutions of an additional 95 a min es were prepared as 
described above. To each of the above vials was added 0.4 mL (0.12 mmol) 
of a stock solution of compound 15A in acetic acid. The vials were then 
sealed and heated at 110°C for 10 h. Upon cooling to 25°C, the solutions 
were transferred by robot to filter tubes with a medium pore frit. 

10 Nitrogen was then blown into the tubes to remove the acetic acid. A 1.0 
mL portion of methylene chloride and 0.5 g of silica gel were then added to 
the tubes and they were shaken for 30 minutes. The tubes were drained 
into pre-tared custom microtubes. A 1.5 mL portion of 10% ethyl acetate 
in methylene chloride was then added to the filter tubes and they were 

15 again shaken for 15 minutes and drained as before. Each tube was 
assayed for product purity (analytical LC) and identity (LC-MS). The 
tubes were then concentrated in vacuo and weighed for yields. The tube 
containing the reaction of 4-methyl-3-fluoroaniline and compound 15A, 
yielded 0.0161 g of compound 51 as a white solid. HPLC: 85% at 2.43 min 

20 (retention time) (YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% 
aqueous methanol over 4 minutes containing 0.1% TFA, 4 mL/min, 
monitoring at 220 nm), MS (ES): m/z 302.23 [M+H] + . Of the remaining 95 
additional reactions run, a total of 80 final compounds were obtained in 
>70% purity and >5 mg yield. Several samples needed further 

25 purification which was performed by short Si0 2 column eluting with 
methylene chloride/acetone. 
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Examples 52 to 182 



Additional compounds of the formula I were prepared by procedures 
analogous to those described above. The compounds of Example 52 to 182 have the 
5 following structure: 



where -L-G, the compound name, retention time, molecular mass (provided for 
10 certain compounds in the detention Time" column), and the procedure employed, are 
set forth in Table 1. 



times of Table 1 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
15 4 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 

LCMS* = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
20 The molecular mass of the compounds listed in Table 1, where provided, were 
determined by MS (ES) by the formula m/z. 




The chromatography techniques used to determine the compound retention 
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TABLE 1 



Ex. 






Retention 


Procedure j 


No. 


-L-G 


Compound 
Name 


Time 
Min 


of Example 


52 




(3nn Art 7rv 7q<VL9 f9 








r iuorenyi;-oa,4, / , / a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


LC 


51 


53 


/=\ 


(3arY_4-(Y. 7r/ 7arA-9- 








N 
H 


k iji-±>enzotriazol-o- 




51 




yi;-oa,4:,/,/a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 






54 




(3aOL4cL7oL7ant)-2- fa- 










PVilrvrn AJA- 


9 Q9 
Z.OZ 


CI 
01 




jhui pxiuiiiiyi^pxieiiyij- 

Ocl,*t, / , / d- Lc LT aiiy Qx 0 - 

4 7-mpthann-l H- 
isoindole-l,3(2H)- 
dione. 


T P 




55 




(3aa,4a,7a,7aa)-2- 










(2,3-Dihydro-lH- 


3.50 


51 






inden-5-yl)-3a,4,7,7a- 


LC 








tetrahydro-4,7- 










methano-lH- 
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Ketenuon 


Procedure 




-T n 


i^ompoiuia 


lime 
Min 


of Example 






isoindole-l,3(2H)- 










dione. 






56 




(3aa,4a,7a,7aa)-2-(4- 










Bromo-1- 


3.25 


51 




naphthalenyl)- 

3a 4- 7 7n-f.pfrnVivrl rrv- 

fjCLyXy * y * ** vC ux cuiYUitr 

4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


LCMS 




57 




(3aa,4a,7a,7aa)-2-(4- 










Chloro-1- 
naDhthalenvl)- 

Oclj*Xj I j f d~LC Ux clxxjr Ixx 
tcj / ^IIlt3LlAclIlU-x.xX- 

isoindole-l,3(2H)- 
dione. 


3.11 
LC 


51 


58 




(3aoc,4a,7a,7aa)- 










3a,4,7,7a- 


2.04 & 


51 




Tetrahydro-2-(7- 

hydroxy-1- 
naTihtTifllpnvlY-4- 7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.40 
LC 




59 




(3aa,4a,7a,7aa)- 










3a,4J,7a- 
Tetrahydro-2-(4- 


2.77 & 
2.86 


51 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






nitro-1- 
naphthalenyl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 


LC 




60 




(3aa,4a,7a,7acc)- 

3a,4,7,7a- 
Tetrahydro-2-(lH- 
indol-5-yl)-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.20 
LC 


51 


61 


N-NH 


(3aa,4a,7a,7aa)- 

3a,4,7,7a- 
Tetrahydro-2-(lH- 
indazol-6-yl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.08 
LC 


51 


62 




(3aa,4oc,7a,7aa)-2- 
(l,3-Benzodioxol-5- 
yl)-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.33 
LC 


51 
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Ex. 
No. 


rldS 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 


63 


CF 3 


(3aa,4oc,7a,7aa)-2-[4- 

Amino-3- 
(trifluoromethyl)phe 
nyl]-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 




51 


64 


N II 


(3aa,4a,7a,7aa)- 

3a,4,7,7a- 
Tetrahydro-2-(2- 
methyl-4-qumolinyl)- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


0.913 
LC 


51 


65 




(3aa,4a,7a,7aa)- 

3a,4,7,7a- 
Tetrahydro-2-(8- 
quinolinyl)-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


1.98 
LC 


51 


66 




(3aoc,4oc,7a,7aa>-2- 
(2,3-Dihydro-l,4- 
benzodioxm-6-yl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 


2.27 
LC 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


^oinpouna 

Vamp 


Time 

A/Tin 


of Example 






isoindole-l,3(2H)- 










dione. 






67 




(3aoc,4ot,7a,7aa)- 










3a,4,7,7a- 


2.37 


51 




CH 3 


Tetrahydro-2-(4- 
methyl-2-oxo-2H-l- 
benzo , nvraTi-7-vlV4. 7- 
Trip+Vmnn-1 TT- 

1UC uXXCLLLU"* JLX±~* 

isoindole-l,3(2H)- 
dione. 


LC 




68 




(3aa,4a,7oc,7aa)- 










3a,4,7,7a- 


1.49 


51 




Tetrahvdro-2-f 5- 

lou l£ Ul liUJXLijr ±/""*± , /- 
m p*Kh on n-1 TT- 

isoindole-l,3(2H)- 
dione. 


LCMS 




69 




(3aa,4ot,7a,7aa)-2- 








OCH 3 


(2,5 -Dim ethoxy-4- 


2.39 


51 




nitrophenyl)- 
3a,4,7,7a-tetrahydro- 
4, 7-methano- 1H- 
isoindole-l,3(2H)- 
dione. 


LC 





-116- 



WO 02/067939 



PCT/US02/05302 



Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


70 




(3aa,4a,7a,7aa)- 






• 


F 


2,3,5,6-Tetrafluoro-4- 

(l,3,3a,4,7,7a- 
hexahydro-l,3-dioxo- 
4 7-methano-2TT- 

isoiiidol-2- 
vDbenzonitrile 




51 


71 


F 


f Qq rv /lrv 7rv 7ariA 










o<i,*±, / , / a- 


9 77 


OX 




F 


Tetrahydro-2-(2,4,5- 


LC 








trifluoroDhenvl)-4 7- 










m ft tli an o- 1 TT- 










isoindole-l,3(2H> 










dione. 






72 




(3aoc,4a,7a,7aa)- 










3a,4,7,7a- 




51 




Cl 


Tetrahydro-2-(2,4,5- 
trichloroDhenvl)-4 . 7- 
methanolH- 
isoindole-l,3(2H)- 
dioiiG 






73 




(3aa 4oL7nt 7anri-2- 










(3,4-Difluorophenyl)- 


2.66 


51 




F 


3a,4,7,7a-tetrahydro- 


LC 








4,7-methano-lH- 










isoindole-l,3(2H)- 










dione. 
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Ex. 
No. 


-L-G 


Compound 
Name 


.Retention 
Time 
Min. 


Procedure 
of Example 


74 




(3act,4oc,7a,7aa)-2- 
(2,3-Dihydro~lH- 
indol-6-yl)-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H> 
dione. 




51 


75 


CI 


(3aa,4oc,7a,7aa)-2-(3- 
Chloro-4- 
fluorophenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.12 
LCMS 


51 


76 




(3aoc,4a,7oc,7aa)-2- 
(3,4-Dichlorophenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


3.27 
LC 


51 


77 


ci 


(3aoc,4a,7cc,7aa)- 
3a,4,7,7a- 
Tetrahydro-2-{3,4,5- 
trichlorophenyl)-4,7- 
methano-lH- 
isoindole-l,3(2H)~ 
dione. 




51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of Example 






XT 

Name 


Min. 




#70 




(3aa,4oc,7a,7aa)-2-(3- 










Chloro-4- 


2.75 


51 






metnoxypne ny 17- 


t r* 




• 




3a,4,7,7a-tetrahydro- 










4,7-methano-lH- 










isomdole-l,3(2H)- 










dione. 






79 




(3aa,4oc,7a,7aa)-2-(3- 










Chloro-4- 


2.68 


51 




• CI 


methylphenyl)- 


T /"I 








o Ann i i l i 

3a,4>7,7a-tetrahydro- 










4, 7-methano-lH- 










isomdole-l,3(2H)- 










dione. 






OA 




(3aa,4a,7oc,7a<x)- 








or 


3a,4,7,7a- 


2.91 


51 






Tetrahydro-2-(2- 


LC 








metxiyi-±- 










napnthalenyl)-4,7- 










methano-lH- 










lsoinaoie-ijovzxl;- 










dione. 






81 




(3aa.4a,7a 7aa)-2-(4- 










Chloro-3- 


2.81 


51 






methylphenyl)- 


LC 








3a,4,7,7a-tetrahydro- 










4, 7-m ethano- 1H- 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






isoindole-l,3(2H)- 
dione. 






82 


J? 

CH 3 


(3aa,4a,7<x,7aa)-2- 

(3,4- 
jujxutJtiiyipiieiiyi^- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.86 
LC 


51 


83 


J? 

CF 3 


(3aa,4a,7oc,7aa)-2-[4~ 

Bromo-3- 
(trifluoromethyl)phe 
nyij-oa,4, / , / a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


3.38 
LCMS 


51 


84 


CHj 


(3aa,4a,7ot,7aa)-2-(4- 
Brora o-3- 
-Lilts my ipiitsnyiy- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


3.21 


51 


85 


N0 2 


(3aa,4a,7cc,7a<x)-2-(4~ 
Fluoro-3- 
nitrophenyl)- 


2.62 
LC 


51 
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Ex. 
No. 


-L-G 


Compound 


Retention 
Time 
Mm, 


Procedure 
of Example 






3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 






86 


CF 3 


(3aa,4a,7a,7aa)-2- [4- 

Fluoro-3- 
(trifluororaethyl)phe 
nyjj-oa,*fc, / , / a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)~ 
dione. 


2.89 
LC 


51 


87 


J? 

N0 2 


(3acc,4a,7cc,7aa)-2-(4- 
Chloro-3- 
nitropnenyi^- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.96 
t r* 


51 


88 


J? 

CF 3 


(3aa,4a,7a,7aoc)-2-[4- 

Chloro-3- 
(trifluoromethyl)phe 
nyl]-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 




51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Mid. 


of Example 


89 


OCH 3 


(3aa,4oc,7a,7aoc)-2-(4- 








CH 3 


Chloro~2-methoxy-5- 


3.05 


51 




uifsiiiy ipnenyi 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


t n 




90 




(3aoc,4a,7a,7aa)-2- 










(3,5-Dichloro-4- 
hydroxyphenyl)- 

o Ann j i i i 

3a,4,7 Ja-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.98 
LC 


51 


91 




(3aoc,4oc,7(x,7aa)- 








N0 2 


3a,4,7,7a- 
Tetrahydro-2-(4- 

hydroxy-3- 
nitrophenyl)-4,7 - 

methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.56 
LC 


51 


92 




(3aa,4oc7a 7aa)-2-(4- 










Amino-3- 


2.37 


51 




N02 


nitrophenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 


LC 
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Ex 
No. 




Compound 
Name 


Retention 
Time 
Mln. 


Procedure 
of Example 






isoindole-l,3(2H)- 
dione. 






93 


CH 3 


(3aoc,4a,7a,7aa)-2,2'- 
(2,3,5,6-Tetramethyl- 
1,4- 

phenylene)bis [3a,4,7, 
7&-tetrahydro-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione]. 


2.19 
LC 


51 


94 


N02 


(3aa,4a,7<x,7apc)- 
3a,4,7,7a- 

Tetrahydro-2-(4- 
methvl-3- 

111 W U11T X V 

nitrophenyl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.80 
LC 


51 


95 


OCH 3 


(3a<x,4<x,7a,7aa)- 
3a,4,7,7a- 
Tetrahydro-2-(3,4,5- 
trimethoxyphenyl)- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.33 
LC 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


96 


Hjco-^r 


(3aoc,4a,7a,7aa)-2- 








(3,4- 




61 




OCH 3 


Dimethoxyphenvl)- 
3a 4 7 7a-fcptrahv<irn- 

*x, i 111c LIIH.I1U- ± XT. 

isoindole-l,3(2H)- 
dione. 






97 




(3aa,4a,7a,7aa)- 








3a,4,7,7a- 


2.00 


51 






Tetrahydro-2-(3- 
h vdroxv-4 - 
iiieuiuxypiienyi,r-*t, /- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


LC 




98 


OH 


(3aoc,4<x,7a,7aa)-2-(5- 








.A 

i 

Cl 


Chloro-2-hydroxy-4- 

nitrophenyl)- 
3a 4 7 7a-tetrahvdro- 
4,7-methano-lH- 
isoindole-1 
dione. 


1.94 
LC 


51 


99 


OCH 


(3aa,4a,7a,7aa)- 










3a,4,7,7a- 
Tetrahydro-2-(2- 


2.78 
LC 


51 






methoxy-3- 
dibenzofuranyl)-4,7- 
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Ex. 






Retention 


Procedure 


No 


"JLrlj 


compound 
Name 


Time 
Min. 


or Example 






methano-lH- 










isoindole-l,3(2H)~ 










dione. 






100 




(3aa,4a,7<x,7aoc)- 










3a,4,7,7a~ 

TVtrahvdrn-9-(9 3 4- 

X vul CUlj via. U 

trmuoropnenyi;^, / - 
methano- 1H- 
lsoinaoi e- 1 , o xi;- 
dione. 




51 


101 




(3aa,4a,7a,7aa)-2- 








(2,3-Dihydro-2- 




51 




H 3 C O 


methyl-l,3-dioxo-lH- 








iouijuu.ui~o-yi ( /'- 
oa,4, / , / a-tetraJtiyaro- 
4, /-metnano-ljl- 
isoindole-l,3(2H)- 
dione. 






102 




(3aa,4a,7oc,7aa)-2-(4- 










Bromo-2,3,5,6- 


2.43 


51 






tetrafluorophenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)~ 
dione. 


LC 
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Ex. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 


103 


CI 

err 


(3aa,4a,7a,7aoc)-2- 
[2,5-Dichloro-4-(lH- 
pyrrol-l-yl)phenyll- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 




51. 


104 


H3C 


(3aoc,4oc,7a,7aa)-2-[3- 
[(Diethylamino)meth 
vll -4-"hvdro5cvDlien vll - 
3a,4,7 ,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


3.42 
LC 


51 


105 




(3aa,4oc,7a,7aoc)-2-(6- 

Benzothiazolyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


1.44 
LC 


51 


106 


OCH3 


(3aa,4a,7a,7aa)-4- 
(l,3,3a,4,7,7a~ 
Hexahydro-l,3-dioxo- 
4,7-methano-2H- 
isoindol-2-yl)-2- 
methoxybenzenecarb 
oxylic acid, methyl 


2.23 
LC 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 






ester. 






107 




(3aa,4oc,7a,7aa)- 
3a,4,7,7a- 

A COX cUJjrUI U"a»~^ai-OAO" 

zn-i-Denzopyraivb- 
/ -metnano-lrir 
isoindole-l,3(2H)- 
dione. 


2.49 
t r* 


51 


108 




(3aa,4a,7<x,7acx)- 








3a,4,7,7a- 


2.21 


51 






l etranyciro-z-v,/- 
methyl-8-quinolinyl)- ' 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


t r* 




109 


CH 3 
CH 3 


(3aa,4a,7ot,7aa)- 
3a,4,7,7a- 




51 




Tetrahydro-2- 

jO jt-l j U OCLl aJJJlCUil^I- 

^-iiiLropnenyi^-4r, / - 

metliano-lxi- 
isoindole-l,3(2H)- 
dione. 






110 


CH 3 


(3aa,4a,7a,7aa)- 










3a,4,7,7a- 


3.10 


51 




CH 3 


Tetxahydro-2-(2,4,5- 
trimethylphenyl)-4,7- 


LC 
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Ex, 
No 


t n 

J_/**VJ 


Compound 
Name 


Retention 
lime 
Mjn. 


Procedure 
of Example 






methano-lH- 
isoindole-l,3(2H)- 
dione. 






111 


CH 3 


(3aa,4a,7a,7aa)-2-(4- 
Fluoro-3- 
ixie uayipneiiyjj- 
3a,4,7,7a-tetrahydro~ 
4,7-methano-lH- 
isoindole-l,3(2H)-. 
dione. 




51 


112 


J? 

OCH 3 


(3aa,4a,7a,7aa)- 

3a,4,7,7a- 
Tetrahydro-2-(3- 

JXL tJ LU.UA.jr -*±- 

methylphenyl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 




51 


113 


o=s=o 


(3aa,4a,7a,7aa)-N- 
Ethyl-5- 
(l,3,3a,4,7,7a- 
hexahy dro- 1 , 3-dioxo- 
4,7-methano-2H- 
isoindol-2-yl)-2- 
methyl-N- 
phenylbenzenesulfon 
amide 


2.75 
LC 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Mjn. 


of Example 


114 




(3aa,4ot,7a,7aa)-6- 










(l,3,3a,4,7,7a- 




51 




CH 3 


Hexahvdro-l 3-dioxo- 

A 7 _m OT*V» o -n'n-OTT 

f -inctiiaiio-Zxi- 
isoindol-2-yl)-2,4- 
dimethyl-3- 
pyridinecarbomtrile. 






115 




(3aa,4a,7a,7acc)-2-(3- 








CP* 


lylUCll/jUlUl CLliy 1/ 

oa.,4, / , ( a-Lerraxiyciro- 
4,7-metnano-lH- 
isoindole-l,3(2H)- 
dione. 






116 




(3aa,4a,7a,7aa)- 








3a,4,7,7a- 




51 






Tetrahydro-2-(2'- 
hvdroxvn r-3' l w - 










teiphenyfl-S'-ylM,?- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 






117 




(3aa,4a,7a,7aa)-2- 
(l,3-Dihydro-2,2- 
dioxidobenzo [c] thiop 
hen-5-yl)-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH- 


3.31 
LC 


51 
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-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






isoindole-l,3(2H)- 
dione. 






118 




(3aoc,4a,7a,7aa)- 
3a,4,7,7a- 
Tetrahydro-2- 
(2,2,3,3-tetrafluoro- 
2 3-dihvdro-l 4- 
benzodioxin-6-yl)-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.16 
LC 


51 


119 




(3aa,4a,7a,7aa)-2-(4- 

Araino-2,3,5,6- 
tetrafluoro'nlienvlV 
3a,4,7,7a-tetrahydro- 

4,7-methano-lH- 
4 isoindole-l,3(2H)- 
dione. 


1.82 
LC 


51 


120 




(3aa,4a,7a,7aoc)~N- 
[2-Chloro-6-fluoro-4- 

(l,3,3a,4,7,7a- 
hexahydro-l,3-dioxo- 
4,7-methano-2H- 
isoindol-2- 
yl)phenyl] acetamide. 


1.94 & 
2.03 
LC 


51 
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lit A* 






Retention 


Procedure 


No, 




Compound 
Name 


Time 
Min. 


of Example 


121 




(3aot,4a,7a,7aa)-4- 








(l,3,3a,4,7,7a- 


3.04 








Hexahydro-l,3-dioxo- 
4,7-methano-2H- 
isoindoL-2-yl)-2- 

(trifluoromethyl)benz 
onitrile. 


LC 




122 


CN 


(3aa,4a,7a,7acc)-2- 
Fluoro-5- 
(l,3,3a,4,7,7a- 
hexahydro-l,3-dioxo- 
4 7-methano-2H- 

isoindol-2- 
yDbenzonitrile. 


• 


51 


123 




(3aoc,4oc,7a,7aa)- 


3.04 








3a,4,7,7a- 


LC 


25D 




CF 3 


Tetrahydro-2-[3- 
(trifluoromethyl)phe 
nyl]-4,7-methano-lH- 

isoindole-l,3(2H)- 
dione. 




or 
38A 


124 




(3aa,4a,7a,7aa)-2-[2- 








Ethoxy-8-methyl-4- 


417.0 


25D 




(trifluoromethyl)-7- 
quinolinyl]-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH- 


[M+HT 


or 
38A 
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PCT/US02/05302 



Fy 

MUX* 






Retention 


Procedure 


No 




Compound 
Nsnie 


Time 


of Example 






isoindole-l,3(2H)- 








1 


dione. 






125 




(3aa,4a,7oc,7aa)-2- 








HN N Js s 


[l,2-Dihydro-8- 


389.0 


25D 




methyl-2-oxo-4« 
(trifluoromethyl)-7- 
ouinoKnvll-Sfi 4 7 

ill ti Lild.HU- Xil- 

lsoincioie- x 7 o\Z±i)^ 
dione. 


[M+H] + 


or 
38A 


126 


rr 


(3aa,4a,7a,7aa)-2-(9- 


7.25 






Ethyl-9H-carbazol-2- 


LCMS 


25D 




vl)-3a 4 7 7a- 


357 0 


Ux 




H 3 C 


tetrahydro-4,7- 

ill tJ LlldilO w JLxl- 
ioUl 11U.UHJ" JL yO \£t £xj - 
UiUlitJ. 


[M+H] + 


38A 


127 




(,oaa,4oc, /a, # aoy- 
oa,4, /, /a- 


o an 
O.DD 


OCT\ 




Tefrahydro-2-[4-(l- 


323.0 


or 






piperidinyDphenyl] - 


[M+HT 


38A 






4,7-methano-lH- 










isoindole-l,3(2H)- 










dione. 
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Ex, 






Retention 


Procedure 


No. 


-L-G 


Compound 

Name 


Time 
Min. 


of Example 




o 


(3aa,4a,7a,7aoc)- 
3a,4,7,7a- 


4.89 
LCMS 


25D 
or 






morpholinyl)phenyl]- 


IM+HJ 


38A 






4,7-methano-lH- 










isomdole-l,3(2H> 










dione. 






129 




(3aa,4a,7oc,7aa)- 


3.47 








3a,4,7,7a- 


LCMS 


25D 




1 etranydro-2-(7- 


291.0 


or 






quinolinyl)-4,7- 


[M+H] 


38A 






methano-lH- 










isoindole-l,3(2H)- 










dione. 






130 


or 

T 


(3aa,4oc,7a,7aa)-2-(3- 


2.84 






Chloroplienyl)- 
3a,4,7,7a-tetranydro- 
4,7-metnano-lH- 
isoindole-l,3(2H)- 
dione. 


t n 


OCT T\ 

or 
38A 


131 




(3aa,4a,7oc,7aoc)- 


3.48 






3a,4,7,7a- 


LC 


25D 




Tetrahvdro-2-f2- 
naphthalenyl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 




or 

38A 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
lime 
Mk 


Procedure 
of Example 


132 




(3aa,4a,7oc,7aa)- 
3a,4,7,7a- 
Tetrahydro-2- 
\ x , £t , o , *t- fcetraiiy uro-i&- 
oxo-7-quinolinyl)-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.69 
LCMS 
309.0 

LlVlxXlJ 


25D 
or 

Q&A 
ooA 


133 


H 3 C CH 3 l^JJ 


(3aa,4a,7cc,7aa)-2-[3- 

(l,3,3a,4,7,7a- 
Hexahydro-l,3-dioxo- 

A T vMAilinvtA OUT 

4, / -metnano-^rl- 
isoindol-2-yl)-2- 
methylphenoxy]-2- 
methylpropanoic 
acid, ethyl ester. 


6.82 & 
6.93 

LCMS 
oo4.U 

[M+HT 


25D 
or 

QQA 

ooA 


134 


H 3 C^ 


(3a<x,4oc,7a,7acc)- 
3a,4,7,7a- 
Tetrahydro-2-[4-(4- 

nit; buy 1- -L - 
piperazinyDphenyl]- 
4,7-niethano-lH- 
isoindole-l,3(2H)- 
dione. 


2.13 
LCMS 
338.0 


25D 
or 

OOii 


135 


H > C ^V Til 


(3aa,4a,7a,7aoc)-2-[4- 
(Diethylamino)- 1- 
naphthalenyl]- 


4.37 & 

4.85 
LCMS 


25D 
or 



-134- 
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Ex. 
No. 


-L-G 


Compound 

NYimp 


Retention 
Time 

Min 


Procedure 
of Example 






3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


361.0 
[M+HT 


38A 


136 




(3a<x,4a,7oc,7aa)- 

3a,4,7,7a- 
Tetrahydro-2-(8- 

xiy oroxy- o - 
quinolinyl)-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 


2.80 
LC 
307.2 

L1VI+X1J 


' 25D 
or 


137 




(3aoc,4a,7oc,7aa)- 

3a,4,7,7a- 
x tsLraxiy aro-^-v,*t- 
nitrophenyl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 


3.07 
LC 


25D 
or 

38A 


138 


T 

CF 3 


(3aoc,4a,7oc,7aa)- 
3a,4,7,7a- 
Tetxahydro-2-[2-(4- 
morpholinyl)-5- 
(trifluoromethyl)phe 
nyl]-4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


3.65 

LC 
393.2 
[M+H] + 


25D 
or 
38A 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


139 


Y 


(3aa,4cx,7a,7a<x)-2- 


3.95 






\o , o-jJiciiioropnenyl>- 

o Ann i i t i 

3a,4,7,7a-tetranydro- 
4,7-methaHo-lH- 
isoindole-l,3(2H)- 
dione. 




or 

38A 


140 




(3aa,4a,7oc,7aa)-2-(3- 


3.01 








Chloro-4- 


LC 


25D 






fluorophenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 




or 

38A 


141 




(3aa,4a,7oc,7aoc)-2-(4- 
Fluorophenyl)- 

g"\ j mm mm . t m -m 

3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 




25D 
or 
38A 


142 


N-N 


(3aa,4a,7a,7acc)- 








3a,4,7,7a- 
Tetrahydro-2-[4- 
(1 2 3-thiadiazol-4- 
yl)phenyl]-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 




25D 
or 

QQA 

Oufl 
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WO 02/067939 PCT/US02/05302 



Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


143 


0 


(3aa,4a,7<x,7aoc)-N- 


3.34 






Htr s CH 3 


[2-(l,3,3a,4,7,7a- 


LC 


25D 




or 


Hexanydro-l,3-dioxo- 
4,7-methano-2H- 




or 
38A 




CF 3 


isoindol-2-yl)-4- 
(trifluoromethyl)phe 
nyl]acetamide. 






144 




(3aa,4a,7a,7aa)-N- 


3.34 








[5-(l,3,3a,4,7,7a~ 


LCMS 


25D 




CF 3 


Hexahydro-l,3-dioxo- 
4,7-methano-2H- 
isoindol-2-yl)-3- 

(trifluoromethyl)phe 
nyl]acetamide. 




or 

38A 


145 


H2N rr 


(3aoc,4a,7a,7aa)-2-[3- 


2.70 






V 


Amino-5- 


LC 


25D 




CF 3 


(trifluoromethyl)phe 


323.1 


or 






nyl]-3a,4,7,7a- 


[M+HP 


38A 






tetrahydro-4, 7- 










methanolH- 










isoindole-l,3(2H)- 










dione. 






146 




l.oact,'KX, /cc, / aoy-^- 


O.OO 








[l,2-Dihydro-2-oxo-4- 


LC 


25D 




(trifluoromethyl)-7- 


375.2 


or 






quinolinyl]-3a,4,7,7a- 


[M+H] + 


38A 






tetrahydro-4,7- 
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Ex. 






Retention 


Procedure 


\T A 

JNQ. 


t 


Compound 
Name 


Time 
Min. 


of Example 






methano- 1H~ 










isoinaole-l,3(2H)- 










dione. 






147 


H 3 C^ 


(3aa,4a,7a,7aa)-N- 


3.17 






H 3 C N^T>1 

H M 


[5-(l,3,3a,4,7,7a- 


LC 


25D 




Hexahydro-l,3-dioxo- 


394.2 


or 




A T wi j-\4-lt OUT 

« -metiiaiio-zxi- 
isoindol-2-yl)-6- 
(methylthio)-8- 
qiunohnyl] acet amide 
• 


LM+riJ 


38A 


t AQ 




(3aot,4a,7a,7aa)-2-[5- 


3.25 






H.C' 0 


Ethoxy-2- 


LC 


25D 




(methoxymethyl)-4- 


413.2 


or 






(4- 


[M+HT 


38A 






morpholinyl)phenyl] - 










3a,4,7,7a-tetrahydro- 










4,7-methano-lH- 










isoindoIe-l,3(2H)- 










dione. 






1 A O 

149 




(3aa,4a,7a,7aoc)-2- 


3.57 








[(lR)-l-(l- 
naDhthalenvDethvll - 


LCMS 
318.1 


25D 
or 






3a,4,7,7a-tetrahydro- 


[M+H] + 


38A 






4,7-methano-lH- 










isoindole-l,3(2H)- 










dione. 
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Ex. 






Retention 


Procedure 






Compound 


Time 
Min. 


of Example 


150 


CH 3 


VuucXj^iOC, / (X, / a(X>Z- 


o.oo 








KloJ-lHl- 
naDhthalenvDeth vl 1 - 


T r*HAG 

LUMo 
318 2 


Abu 

CSV 






wajt) • j • ct- tt; li tmy uxo- 










A "7 tm c%4- V» o T-k r\ 1 XT 

ft, /-nieLnaiio-j.jLi- 










isoinaox i,o^z ri> 










dione. 






XUJL 


n H 


(3aoc,4a,7oc,7aa)-4- 


3.78 






v 


Fluoro-N-[3- 


LC 


25D 




CF 3 


fl O Oft vl »7 T« 

Vl,o,da,4,7,7a- 


481.1 


or 






nexany dro- 1 , 3-dioxo- 


[M+H] 


38A 
















isoindol-2-yl)-5- 










^iriiiuorometnyi;prie 










nyij DeiizenesuJuonaiii 










ide. 






152 




(3aa,4oc,7a,7aa)- 
3a,4,7,7a- 


3.00 
LCMS 


25D 




Tetrahy<lro-2-[7- 




, or 




CF 3 


ftrifliioroTn pt:li vl V/t- 
quinolinyl]-4,7- 
in e tnaiio- juti- 
isoindole-l,3(2H)- 
dione. 




UUXl 


153 




(3aa,4oc,7a,7aa)- 
3a,4,7,7a- 


2.73 
LCMS 


25D 




Tetrahydro-2-[8- 




or 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 






(trifluoromethvl V4- 




OOJtX 






qUlIlOJLlIiyiJ-^:, /- 










T*l £i"f" O Tl 1 T-T 

in e bnaiio- j. xi- 










lbOlllQOie- JL jO^ZJCl^- 










dione. 






At*** 


CH-> 

Hj vC- 


(3aoc,4cx,7a,7aa)-2- 


2.06 








(3,4-Dimethyl-5- 


LCMS 


25D 






i^nY5i7nlvl\.3« A. 7 7q_ 




or 






ietranyaro-4, / - 




CO A 

38A 






metnano-lJbi- 










isoindole-l,3(2H)- 










dione. 






155 




(3aoc,4cc,7a,7aa)- 


2.99 






Yj 


otx y *±y i,# a.- tt: Li ciiiy uxo- 


T PMC! 






z-( l-napntnalenyl> 
4, 7-metnano- 1 Jd- 
isoinaoie-1 ,o^xl> 
dione. 




or 

38A 






(3aa,4a, 7a, 7aa)-4- 


2.66 








(l,3,3a,4,7,7a- 


& 


25D 




Hexahydro-l,3-dioxo- 


2.79 


or 






4,7-methanO"2H- 


LCMS 


38A 






isoindol-2-yl)-l- 










naphthalenecarbonit 










rile. 







-140- 



wo 
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PCT7US02/05302 



Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


157 




(3aa,4a,7a,7aa)-3- 
(l,3,3a,4,7,7a- 


2.99 
LC 


25D 






Hexahydro-l,3-dioxo- 


354.0 


or 






4, / -metnano-z 11- 


LM+JtiJ 


38A 






isoindol-2- 




• 






yl)benzo[b]thiophene 










-2-carboxylic acid, 










methyl ester. 






158 


iNw XT 


(3aa,4oc,7<x,7aa)- 


2.46 






3a,4,7,7a- 


LG 


25D 




Tetrahydro-2-(5- 


336.0 


or 






nitro-8- 


[M+H] + 


38A 






isoquinolinyl)-4,7« 










methano-lH- 










isoindole-l,3(2H)- 










dione, 










trifluoroacetate (1:1). 






159 




(3aa,4oc,7a,7aoc)-2-(4- 


1.96 & 








Amino-1- 


2.30 


25D 




naphthalenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-1 3(2H)- 
dione. 


IjOMo 


or 
38A 


160 




(3aa,4a,7a,7aoc)- 


2.22 & 








3a,4,7,7a- 


2.49 


25D 




Tetrahydro-2-(4- 


LCMS 


or 



-141- 



i/VO 02/067939 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 






hydroxy- 1- 




OOA 






naphtnalenylj-4,7- 










metnano-lH- 










isoindole-l,3(2H)- 










dione. 






161 




(3aa,4a,7oc,7aoc)- 


2.53 








3a,4,7,7a- 


LC 


25D 






1 etxanydro-2-(3- 
methylphenyl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 




or 
38A 


162 


Br 


(3aa,4ce,7a,7aa)-2-(4- 


2.89 






Bromophenyl)- 

o Ann i > i i 

3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole~l,3(2H)- 
dione. 


JLiOMb 


25D 
or 
38A 


163 


NC 


(3aa,4a,7a,7aa)-4- 


2.34 






vl,o,oa,4, /,/a- 
Hexahydro- 1 ,3-dioxo- 
4,7-methano-2H- 

isoindol-2- 
yDbenzonitrile. 


t 


or 
38A 


164 


H l|| 


(3aa,4cc,7ot,7aoc)-N- 


2.04 & 






[4-d,3,3a,4,7,7a- 


2.26 


25D 




Hexahydro-l,3-dioxo- 


LC 


or 



-142- 



wo 



02/067939 
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Ex. 






Retention 


Procedure 


No, 


-L-G 


Compound 

JL 1 cU 11C 


Time 

A/Tin 

xvun. 


of Example 






4,7-methano-2H- 




38A 






isoindol-2-yl)-l- 










naphthalenyl] acetam 










ide. 






165 


H 3 c ^ //0 JLIL 

0 * XJ 


(3aoc,4a,7a,7aa)-N- 
[4-(l,3,3a,4,7,7a- 

XlcAcliiy III U"XjO UIOaO - 

4,7-methano-2H- 

• • 1 1 <% 1\ -« 

isomdol-2-yl)-l- 
naphthalenyljmetha 
nesulfonamide. 


2.15 & 
2.33 

T P 


25D 
or 

38A 


t />/» 
166 




(3aa,4a,7a,7aoc)-2-(5- 


2.60 






Bromo-8- 


LC 


25D 






ifaoquinoiiiiyi^- 


o /U.U 


or 






oa, 4,7 ,7 a-tetranydro- 


TTUT • TTI + 

LM+HJ 


38A 






4 , 7 -m etnano- 1H- 










i s omdol e~ 1 , 6\Zrl)~ 










dione. 






lb 4 


N 


(3acc,4a,7a,7aa)-2- 


2.76 & 






(7,8-Dichloro-5- 


3.06 


25D 




quinolinyl)-3a,4,7,7a- 


LC 


or 






tetrahydro-4,7- 


359.0 


38A 






methano-lH- 


[M+HT 








isoindole-l,3(2H)- 










dione. 
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No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


168 




(3aa,4a,7a,7aa)- 


2.75 






J? 


3a,4,7,7a- 


LCMS 


25D 




CH 3 


Tetrahydro-2-(3- 

methyl-4- 
nitrophenyl)-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 




or 
38A 


169 


H ^N^N-VSl 
H H M 


(3aa,4a,7a,7aa)-N- 


2.07 & 






[4-(l,3,3a,4,7,7a- 
Hexahydro-1 ,3-dioxo- 
4,7-methano-2H- 
isoindol-2-yl)-l- 
naphthalenyl] -N'- 
methylurea. 


2.25 
LC 


25D 
or 
38A 


170 




(3aa,4a,7a,7aa)-4- 


2.82 








(l,3,3a,4,7,7a- 


LC 


25D 






Hexahydro-l,3-dioxo- 
4,7-methano-2H- 
isoindol-2-yl)-2- 
methoxy-1- 

naphthalenecarbonit 




or 
38A 


171 




(3aoc,4a,7a,7aa)-2-(6- 
Bromo-1,2- 


3.19 
LCMS 


25D 






benzisoxazol-3-yl)- 


349.0 


or 






3a,4,7,7a-tetrahydro- 


[M+HT 


38A 
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Retention 


Procedure 


No 




Compound 

\IomA 
rN<UIlc 


lime 

iviin. 


of Example 






*±, # -ineLnano-i.ri- 










loUinUUltJ- J. ,OV,Z£jJ- 










ujluhc. 






172 




U>aoc,4a, / a, / aoy-z-(,5- 


0.12 






Vv 


oromo-1,2- 


LCMS 


25D 






vciud ouAaz^ui u — y i / 




or 






oa,4t, / , / a-xe tranyciro- 


LlVL+xlJ 








4, /-metnano-lri- 










isomaoie-l ,o vZri;- 










dione. 






I/O 


p 


(3aa,4a,7a,7aa)-2-(4- 


2.42 






vO 


Muoro-lH-mdazol-3- 


LCMS 


25D 




H 


yi7-oa,ft, # , # a- 




or 






te tr any dr o-4 , / - 


n\yf 1 TX1+ 

livl+rlj 


OO A 






methano-lH- 










isomaoie-i >o\& ri)- 










dione. 






174 




Waa,4a, 7a, 7 aa)-2-(6- 


O O A 

2.84 






H U 


unioro- l±i-inaazol-a- 
vl)-3a 4 7 7a- 


T i~*Ti /TC* 

LiUMb 
313 0 


25D 






tetrahydro-4,7- 


[M+HT 


38A 






intjtnaiio-i.il- 










isoindole-l,3(2H)- 










dione. 






175 


krv N02 


(3aa,4a,7a,7aot)- 
3a,4,7,7a- 


2.79 
LC 


25D 






Tetrahydro-2-(5- 




or 
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Retention 


Procedure 


No. 




Compound 
Name 


Time 
Min. 


of Example 






nitro-1,2- 




38A 






benzisoxazol-3-yl)- 










4,7-methano-lH- 










isoindole~l,3(2H)- 










dione. 






176 




(3aoc,4a,7a,7a<x)-3- 


2.91 






rw 


(l,3,3a,4,7,7a- 


LCMS 


25D 






Hexahydro-l,3-dioxo- 


337.0 


or 






4,7~methano-2H- 


[M+HT 


38A 






isoindol-2-yl)-2- 










benzoftu-ancarboxylic 










acid, methyl ester. 






177 




(3aa,4a,7a,7aa)-2-(3- 


2.80 






Benzofuranyl)- 


LCMS 


25D 






3a,4,7,7a-tetrahydro- 


279.0 


or 






4,7-methano-lH- 


[M+HT 


38A 






isoindole-l,3(2H)- 










dione. 






178 


XX 


(3aa,4a,7a,7aa>2-(4- 

Chlorophenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 

dione. 


2.76 
LC 


25D 
or 
38A 


179 




(3aa,4a,7a,7aa)- 


2.41 








Hexahydro-2-[3- 


LC 


25D 




methoxy-4-(lH-l,2,4- 




or 
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Ex. 






Retention 


Procedure 


No. 




Compound 
r>aiue 


Time 
lviin. 


of Example 






mazoi-i-yijpnenylj - 




38A 






4,7-methano-lH- 










isoindole-l,3(2H)- 










dione. 






180 




(3aoc,4a,7oc,7aa)-2- 


2.13 






J? 

(f 


(2,3-Dihydro-2-oxo-6- 

Denzouiiazoiyij- 
3a,4,7,7a-tetranydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 


LC 


25D 
or 

38A 


181 




(3aoc,4(x,7oc,7aa)-2- 


2.61 








(2,3-Dihydro-3- 


LC 


25D 




methyl-2-oxo-6- 
Denzotniazoiyi> 
3a,4,7,7a-tetrahydro- 

A n J_"L 1 XT 

4 , 7 -methano- 1H- 
isoindole-l,3(2H)- 
dione. 




or 

ooA 


182 




(3aoc,4a,7a,7aa)-2- 


2.68 








(2,3-Dihydro-l- 


LC 


25D 






methyl-2-oxo-lH- • 
indol-5-vl)-3a 4 7 7a- 
tetrahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 




or 
38A 
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15 



Examples 183 to 271 
Additional compounds of the formula I were prepared by procedures 
analogous to those described above. The compounds of Examples 183 to 271 have 
the following structure: 



where G, the compound name, retention time, and the procedure employed, are set 
forth in Table 2 (L is a bond for the compounds of Table 2). 

The chromatography techniques used to determine the compound retention 
times of Table 2 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOHZH 2 0 over 

4 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 

LCMS* = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOHZH 2 0 

over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 

LC as YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 

minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 

The molecular mass of the compounds listed in Table 2, where provided, were 

determined by MS (ES) by the formula m/z. 
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Table 2 



Ex. 
No, 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 




OcP" 


^oaoc,4a, /ot, / aoy-^-w- 
Fluorenyl>3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole- l,3(2H>dione. 


O AQ 

LCMS 


51 


184 


H 


(3aa,4aJa,7aa)-2-(lH- 
Benzotnazol-5-yl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


1.52 
LCMS 


51 


185 




(3aa,4a,7a,7aa)-2-[3-Chloro- 
4-(4-moipholinyl)phenyl]« 

O Ann i j ,4 ry 

3a,4,7,7a-tetrahydro-4,7- 
ethano-lH-isomdole- 
l,3(2H>dione. 


2.88 
LCMS 


51 


186 




(3aa,4<x,7a,7aa)-2-(2,3- 

j—> -i. i iv m w x±i jjiucti"t/ yiy 

3a,4,7,7a-tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3(2H>dione. 


2.98 
LCMS 


fil 


187 j 




(3aa,4a,7a,7aa)-2-(4-Bromo- 
l-naphthalenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


3.19 
LCMS 


51 
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-L-G 


Compound 
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Retention 
Time 
Min. 


Procedure 
of 


188 


cr 




(3aa,4a,7<x,7aa)-2-(4-Chloro- 
l-naphthalenyl^MJ^a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione 


3.21 
LCMS 


51 


189 


Is 

H2N' 


X) 


(3aot,4a,7a,7aa)-2-(5-Amino- 
l-naphthalenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethanolH- 

isoindolp-l 3f2TTVHi nnp 


1.07 
LCMS 


51 


190 


9 


1 


(3aa,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(7-hydroxy-l- 
naphthalenyl)-4,7-ethano- 

lH-isnindnlp-1 ftf9TTV.dinnA 


1.57 
LCMS 


51 


191 




(3aa,4oc,7a,7aoc)-3a,4,7,7a- 
Tetrahydro-2-(4-nitro-l- 
naphthalenyl)-4,7-ethano- 
lH-isoindole-l,3(2H)-dione. 


2.76 
LCMS 


51 


192 




7 


(3aa,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(lH-indol«5- 
yl)-4,7-ethano-lH-isoindole- 
l,3(2H)-dione 


1.93 
LCMS 


51 


193 




7 

m 


(3aa,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(lH-indazol-6- 
yl)-4,7-ethano-lH-isoindole- 
l,3(2H)-dione. 


1.79 
LCMS 


51 


194 




(3aa,4a,7oc,7aoc)-2-(l,3- 
Benzodioxol-5-yl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 


2.02 
LCMS 


51 
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Ex. 
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-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 






isoindole-l,3(2H)-dione. 






195 






voaix,fttx, i ix, / acxy-z- [^-/iiiiiiio- 
3-(trifluoromethyl)phenyl]- 
3a,4,7,7a-tetrahydro-4,7- 
ethano-lH-isoindole- 
± , o ^zxi^-Qion e . 


Z.OD 

LCMS 


51 


196 




7 

CI 


(3aa,4o,7a,7aa)-2-(3-Chloro- 

4-iodophenyl)-3a,4,7,7a- 
tetrahydro-4 ? 7-ethano-lH- 
lsoinuoie- 1 ,o ^zxiy-cu one. 


3.46 
LCMS 


51 


197 






(3aa,4ot,7o,7aa)-3a,4,7,7a- 
Tetrahydro»2-(8-quinolinyl)- 
4,7-ethano-lH-isoindole- 
i,ov,zxi^aione. 


1.72 
LCMS 


51 


198 




(3aoc,4a,7oc,7aa)-2-(l,4- 
Benzodioxin-6-yl)-3a,4,7,7a- 
tetrahydro-4,7-ethano- 1H- 

isoindole-l,3(2H)-dione. 


2.11 
LCMS 


51 




XXX 

CF 3 


loaoc,4oc, /u, / aoc>oa,4, /, /a- 
Tetrahydro-2-[2-oxo-4- 
(trifluoromethyl)-2H-l- 
benzopyran-7-yl] -4,7-ethano- 
lH-isoindole-1 ,3(2H)-dione. 


Q t A 
0.14 

LCMS 


51 


200 


CI 


is 


(3aa,4oc,7o,7aa)-3a,4,7,7a- 
Tetrahydro-2-(4-methyl-2 - 
oxo-2H-l-benzopyran-7-yl)- 
4 , 7-ethano~ 1 H-is oindole- 


2.24 
LCMS 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of 






Name 


Min. 


Example 












901 


oc 


(3aa,4a,7a,7aa)-3a,4,7,7a- 


0.56 








! Tetrahydro-2-(5- 


LCMS 


51 






isoqmnolinyl)-4,7-etnano- 
lH-isoindole-l,3(2H)-dione. 






202 


och 3 


loaa,4a,7a,7aoc>2-(2,5- 


2.21 








Dimethoxy-4-nitrophenyl)- 


LCMS 


51 




^2r* f 


3a,4,7,7a-tetrahydro-4,7- 








OCH3 


ethano-lH-isoindole- 
l,o(2H;-dione. 






203 




(3aa,4a,7a,7aa)-3a,4,7,7a- 


2.56 








Tetrahydro-2-(2,4,5- 


LCMS 


51 




F 


trifluorophenyl)-4, 7-ethano- 










±ii-isoinciole-l,ot2H>aione. 






204 


A- 


(3aa,4a,7a,7aa)-3a,4,7,7a- 


3.45 








Tetrahydro-2-(2,4,5- 


LCMS 


51 




trichlorophenyl)-4,7-ethano- 
lH-isoindole-1 ,3(2H)-dione. 






205 


1 z 


voaot,4oc, / ot, / aoc^-z-^-Amino- 


2.79 








4,5-dichlorophenyl)- 


LCMS 


51 






3a,4,7,7a-tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3(2H)-dione 






206 




(3aMa,7a,7aa)-2~(3,4- 


2.57 






Difluorophenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


LCMS 


51 
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-L-G 


Compound 
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Time 
Min. 


of 

Example 


207 


i 




U>aoc,4a, / oc, / aoc>±-AcetyI-o- 
(l,3,3a,4,7,7a-hexahydro- 


1 Of) 

1.82 
LCMS 


51 








l,3-dioxo-4,7-ethano-2H- 










isoindol-2-yl)-2,3-dihydro- 
±ii-inaoie. 






208 


F" 


CI 


(3aa,4a,7a,7aaH3-Chloro-4- 
fluorophenyl)-3a,4,7,7a- 

tetrahydro-4,7-ethano-lH- 
isoinaole-l,o(2ji)-aione. 


2.89 
LCMS 


51 


209 






(3aa,4a,7a,7aa)-2-(3,4- 


3.31 






CI" 


CI 


Dichlorophenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 

Jnni«J«U 1 O /OTT\ J • 

isoindole-l,3(2H)-dione. 


LCMS 


51 


210 




tr 


(3aa,4a,7a,7aa)-3a,4,7,7a- 


3.92 






a' 


Cl 


Tetrahydro-2-(3,4,5- 
trichlorophenyl)-4,7-ethano- 
iM-isoinaole-l,o(zM>aione. 


LCMS 


51 


211 






(3aa,4a,7a,7aa)-2-(3-Chloro- 


2.6 






H 3 CC 




4~methoxyphenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-1 3(2HVdione 


LCMS 


51 


212 






(3aa,4oc,7a,7aa)-2-(3-Chloro- 


3.1 






H 3 C 


Cl 


4-methylphenyl)-3a,4,7,7a- | 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


LCMS 


51 ! 
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-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


213 


< 


u 


(3aa,4oc,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(2-methyH- 
naphthalenyl)-4,7-ethano- 
lH4soindole-l,3(2H)-dione. 


2.78 
LCMS 


51 


214 


J 




(3aa,4a,7a,7aa)-2-(4-Chloro- 
3-methylphenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


3.09 
LCMS 


51 


215 


H 3 C^ 


CH 3 


(3aa,4cc,7a,7aa)-2-(3,4- 
Dimethylphenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 

isoindole-l,3(2H)-dione. 


2.74 
LCMS 


. 51 


216 




(3aa,4a,7a,7aa)-2-[4-Bromo- 
3-(trifluoromethyl)phenyl] - 
3a,4,7,7a-tetrahydro-4,7- 
ethaixo-lH-isoindole- 
l,3(2H)-dione. 


3.53 
LCMS 


51 


217 




CH 3 


(3aa,4a,7a,7aa)-2-(4-Bromo- 
3-methylphenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


3.2 
LCMS 


51 


218' 


N0 2 


(3aa,4a,7a,7aa)-2-(4-Fluoro- 
3-nitrophenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


2.44 
LCMS 


51 
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of 






Name 


Min, 


Example 


219 




(3aa,4a,7a,7aoc)-2- [4-Fluoro- 


3.15 






51 — f ^"T*i "Fin fWfxm o'f V» xrl 1t\V» an xrl 1 - 

o-Vv* a-u uoroiiicLiijr l^piitjiiyij - 




ox 


■ 


CF 3 


Oct,**, # , / cx-tctr ciiiy axo-'4: > / - 
ethano-lH-isoindole- 
l,3(2H)-dione. 






220 




/Q Q /v y4 /v 7/V 7 r»/^ O ^/l /^"U 1 ^-rV"* 


O Q7 






CI j 


o-iutropjieiiyi^-oa,*!:, / , / a- 


T PMQ 


ox 




N0 2 


tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 






221 




(3att.4tt 7r^7flttV-2-r4--(Thlnr<v 








cr 


*J f amaw\ ArMTrl Ai^vvl I 

o-v.triiiuoroiiietnyijpiieiiyij- 




ol 




CF 3 


oa,4, / , / a-teuranyciro-4, /- 
einano- ±xi-is oinaoie- 
l,3(2H)-dione. 






222 


OCH 3 




2 91 






J? 


z-metnoxy-o-mebnyipiieiiyi> 


t rnvyrcj 

JLiV^lVlo 


01 




CH 3 


oa,ft, # , j a-LexiajLiyaro*-^, / - 








ethano-lH-isoindole- 
l,3(2H)-dione. 






223 




C3aoL4a 7a 7aa)-2-(3 5- 


2.48 






Dichloro-4-hydroxyphenyl)- 


LCMS 


51 




ci 


Sa^^Ja-tetrahydro^J- 
ethano-lH-isoindole- 
l,3(2H)-dione. 






224 


Or 


(3aa > 4oc»7a>7aa)-3a,4,7,7a- 
Tetrahydro-2-(4-hydroxy-3- 
nitrophenyl)-4,7-ethano-lH- 


2.2 
LCMS 


51 
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-L-G 
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Procedure 
of 

Example 






isoindole-l,3(2H)-dione. 






225 




(3aa,4a,7a,7aa)-2-(4-Amino- 
3-nitrophenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindple-l,3(2H)-dione. 


1.9 
LCMS 


51 


226 


H 2 N^y^CH 3 
CH 3 


(3aa,4a,7oc,7aa)-2-(4-Amino- 
2,3,5,6-tetramethylphenyl)- 
3a,4,7,7a-tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3(2H)-dione. 


1.3 
LCMS 


51 1 


227 




(3aoc»4a,7a,7aa)-3a,4,7,7a- 

Tetrahydro-2-(4-methyl-3- 

* 

nitrophenyl)-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


2.65 
LCMS 


51 


228 


OCH 3 


(3a<x,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(3,4,5- 
trimethoxyphenyl)-4,7- 
ethano-lH-isoindole- 
l,3(2H)-dione. 


2.01 
LCMS 


51 


229 


Dor 


(3aa,4oc,7a,7aa)-2-(3,4- 

Dimethoxyphenyl)- 
3aA7Ja-tetrahydro-4,7- 
etnano-lH-isoindole- 
l,3(2H)-dione. 


1.83 
LCMS 


51 


230 




(3act,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(3-hydroxy-4- 
methoxyphenyl)-4,7-ethano- 


1.54 
LCMS 


51 



-156- 



WO 02/067939 



PCT/US02/05302 



Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of 






Name 


Min. 


Example 






lH-isoindole-l,3(2H)~dione. 






231 




(3aa,4a,7oc,7aa)-6- 


1.68 








(l,3,3a,4,7,7a-Hexahydro- 
l,3^oxo-4,7-ethano-2H- 
isoindol-2-yl)-l,4(2H,3H)- 
phthalazinedione. 


LCMS 


51 


232 




(3aa,4a,7a,7aa)-3a,4,7,7a- 


1.99 








Tetrahydro-2-(4-methyl-5- 


LCMS 


51 






nitxo-2-pyridinyl)-4,7- 










ethano-lH-isoindole- 










l,3(2H)-dione. 






233 


Ml 


(3aa,4a,7a,7aa)-2-Chlon>-4- 


3.44 






(l,3,3a,4,7,7a-hexahydro- 
l,3-dioxo-4,7-ethano-2H« 
isoindol-2-yl)-a- 
phenylbenzeneacetonitrile. 


LCMS 


51 


234 


och 3 


(3aa,4a,7a,7aa)-3a, 4,7,7a- 


3.34 








Tetrahydro-2-(2-methoxy-3- 


LCMS 


51 




CM 


<Hbenzofuranyl)-4,7-ethano- 










lH-isoindole-1 ,3(2H)-dione. 






235 




(3aa,4a,7a,7aa)-3a,4,7 ,7a- 


2.82 






Tetrahydro-2-(2,3,4- 
tri£luorophenyl)-4,7-ethano- 
lH-isoindole-l,3(2H)-dione. 


LCMS 


51 
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-L-G 


Compound 
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Retention 
Time 
Mtn. 


Procedure 
of 

Example 






Waa,4oc, /a,7aa;-2-(2,3- 
Dihydro-S-methyl-l^-dioxo- 
lH-isoindol-5-yl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 

isoindole-l,3(2H)-dione. 


r* ft A 

2.24 
LCMS 


51 


£tO 4 




(3aa,4a,7a,7aa)-2-[2,5- 
DicHoro-4~(lH-pyrrol-l- 
yl)phenyl]-3a,4,7,7a- 
tetrahydro-4J-ethano-lH- 
isoindole-l,3(2H)-dione, 


3.61 
LCMS 


51 


238 


H 3 cr 


(3aa,4a,7a,7aa)-2-[3- 
[GDiethylamino)methyl] -4- 
hydroxyphenyl]-3a,4,7,7a- 
tetrahydro-4,7-ethano- 1H- 
isoindole-l,3(2H)-dione. 


0.8 
LCMS 


51 


239 




(3aa,4ct,7a,7aa)-3a,4,7,7a- 

Tetrahydro-2-[4- 
(methoxymethyl)-2-oxo-2H- 
l-benzopyran-7-yl]-4,7~ 
ethano-lH-isoindole« 
1 3f2HVdinnp 


2.34 
LCMS 


51 


240 




(3aa,4a,7a,7aoc)-2-(6- 
Benzothiazolyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole~l,3(2H)-dione. 


2.04 
LCMS 


51 
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of 

Example 


241 


HCOoXX 
h 3 cooc 

OCH3 


(3aa,4a,7a,7aa)-4- 
(l,3,3a,4,7,7a-Hexahydro- 
l,3-dioxo-4,7-ethano-2H- 
isoindol-2-yl)-2- 
methoxybenzoic acid, 
methyl ester. 


2.32 
LCMS 


51 




.XT 


(3aa,4a,7a,7aa)-5- 
(l,3,3a,4,7,7a-Hexahydro- 
l,3-dioxo-4,7-ethano-2H- 
isoindol-2-yl)-2- 
methylbenzonitrile . 


2.38 
LCMS 


51 


243 




(3aoc,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(2-oxo-2H-l- 
benzopyran-6-yl)-4,7-ethano- 

ITT • * t _1 -f rt/ftTT\ 1 ■ 

lH-isoindole- 1 ,3(2H)~dione . 


1.93 
LCMS 


51 


244 




(3aa,4oc,7oc,7aa)-3a,4,7,7a- 
Tetrahydro~2-(2-methyl-8- 
quinolinyl)-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


1.45 
LCMS 


51 


245 


CH 3t 

H3C Yif^ 

CH 3 


^oaoc,4(x, / oc, / aoy-oa,4, / , /a- 

Tetrahydro-2-(2,3,5,6- 
tetramethyl-4-nitrophenyl)- 
4,7-ethano-lH-isoindole- 
l,3(2H)-dione. 


O.lO 

LCMS 


51 
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of 

Example 


246 


H 3 C^ 


CH 3 

V 

CH 3 


Waoc,4a,7oc,7aa;-3a,4,7,7a- 
Tetrahydro-2-(2,4,5- 
trimethylphenyl)-4,7- 
ethano-lH-isoindole- 
l,3(2H)-dione. 


2.92 
LCMS 


51 


247 




H 3 


(3aa,4a,7a,7aa)-2-(4-Fluoro- 
S-methylphenyD-Sa^^Ja- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


2.62 
LCMS 


51 


248 


f 

H 3 cA 


X 

JCH3 


(3aa,4oc,7oc,7aa)-3a,4,7,7a- 
Tetrahydro-2-(3-methoxy-4- 

methylphenyl)-4,7-ethaao- 
lH4soindole-l,3(2H)-dione. 


2.67 
LCMS 


51 


249 


H 3 C A 


IT 
=0 


(3aa,4aJa,7aa)-N-Ethyl-5- 
(l,3,3a,4,7,7a-hexahydro- 
l,3-dioxo-4,7-ethano-2H- 
isoindol-2-yl)-2-methyl-N- 
phenylbenzenesulfonamide . 


3.35 
LCMS 


51 


250 


Bis v 

V 


Br 


Dibromo-4-(l,3,3a,4,7,7a- 
hexahydro-l,3-dioxo-4,7- 
ethano-2H-isoindol-2- 
yDbenzenesxilfonamide. 


Q IK 

LCMS 


51 
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-L-G 


Compound 
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Retention 
Time 
Min. 


Procedure 

of ; 
Example 


OKI 


1 

V- NH 

H 3 C 


(3aa,4a,8a,8aa)-2-(2,3- 
Dimethyl-lH-indol-5-yl)- 
3a,4,7,7a-tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3(2H)-dione. 


2,59 
LCMS 


51 


252 




(3aoc,4a,7a,7aa)~2-(3- 
Dibenzofuranyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


3.52 
LCMS 


51 


253 




(3aa,4oc,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(2'- 
hydroxy[l,r:3',r'- 
terphenyl] -5'-yl)-4,7-ethano- 
lH-isoindole-l,3(2H)-dione. 


3.51 
LCMS 


51 






/rt A mm mm V * , __, 

(3aa,4a,7oc,7aa)-3a,4,7,7a- 
Tetrahydro-2-(5,6,7,8- 
tetrahydro-3-hydroxy-2- 
naphthalenyl)-4,7-ethano- 
lH-isoindole-l,3(2H)-dione. 


2.86 

LCMS 


51 


255 


XXX 


i,oacx,*±a ? /cx, / aocy-z-^1,0- 
Dihydro-2,2- 
dioxidobenzo[c]thiophen-5- 
yl)hexahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


i.oy 
LCMS 


51 
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Mln. 


Example 




OH 

A- 


(3aa,4a,7oc,7 aa)-3a,4,7,7a- 


2.3 






W 3 C f 

CH 3 


Tetrahydro-2-(2-hydroxy- 


LCMS 


51 




4,5-dimethylphenyl)-4,7- 








ethano-lH-isoindole- 
l,3(2H)-dione. 






257 




(3aa,4o,7o,7aa)-3a,4,7,7a- 


3.63 








Tetrahydro-2-(2,2,3,3- 


LCMS 


51 




* 


tetrafluoro-2,3-dihydro-l,4- 










benzodioxin-6-yl)-4,7- 










ethano-lH-isoindole- 










l,3(2H)-dione. 






258 




(3aoc,4a,7a,7aa)-3a,4,7,7a- 


1.61 








Tetrahydro-2-(lH-inda2ol-5- 


LCMS 


51 




N-NH 


yl)-4,7-ethano-lH-isoindole- 
l,3(2H)-dione. 






ORG 


p 


(3aoc,4a,7a,7aa)-2-(4-Amino- 


2.36 






XT M'^V^P 


2,3,5,6-tetrafluorophenyl)- 


LCMS 


51 




F 


3a,4,7,7a-tetrahydro-4,7- 
e£hano-lH-isoindole- 
l,3(2H)-dione. 






260 




(3aa,4a,7a,7aa)-2-(4-Bromo- 


3.39 






J? 


3-ctaorophenyl)-3a,4,7,7a- 


LCMS 


51 




CI 


isoindole-l,3(2H)-dione. 






261 




(3aa,4oc,7oc,7aa)-3a,4,7,7a- 


1.87 








Tetrahydro-2-(5-hydroxy-l- 


LCMS 


51 




naphthalenyl)-4,7-ethano- 
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Example 






lH-isoindole-l,3(2H)-dione. 






262 


CI 


(3aa,4oc,7a,7aa)-N-[2- 
Chloro-6-fluoro-4- 
(l,3,3a,4,7,7a-hexahydro- 
l,3-dioxo-4,7-ethano-2H- 
isoindol-2- 
yl)phenyl]acetamide. 


1.39 
LCMS 


51 


263 


CF 3 


(3aa,4oc,7a,7aa)-4- 
(l,3,3a,4,7,7a-Hexahydro- 
l,3-dioxo-4,7-ethano-2H- 
isoindol-2-yl)-2- 
(trifluoromethyDbenzonitrile 


3.03 
LCMS 


51 


264 


^ (Ax* 


(3aa,4a,7oc,7aa)-5- 
(l,3,3a,4,7,7a-Hexahydro- 
l,3-dioxo-4,7-ethano-2H- 

isoindol-2-yl)-2-(4- 
morpholinyl)benzoic acid, 
methyl ester. 


2.23 
LCMS 


51 


265 


CN 


(3aa,4oc,7a,7aa)-2-Fluoro-5- 
(l,3,3a,4,7,7a-hexahydro- 
l,3-dioxo-4,7-ethano-2H- 

i ouiiiiiui~^"y i/uciizoiji tnie . 


2.23 
LCMS 


51 


266 




(3aa,4cc,7a,7aoc)-2-(4- 
Bromophenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


5.96 
LC 


33 
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of 

ExamDle 


267 




^^^^^ 


(3aa,4a,7oc,7aa)-3a,4,7,7a- 

Tetrahydro-2-(2- 
naphthalenyl)-4,7-ethano- 
lH-isoindole-l,3(2H)-dione. 


7.04 
LC 


33 


9 Aft 


CF 3 


(3aa,4a,7a,7 aa)-3a,4,7,7a- 
Tetrahydro-2«[3- 
(trifluoromethyl)phenyl]-4,7- 
ethano-lH-isoindole- 
l,3(2H)-dione. 


3.81 
LC 


33 


269 




(3aa,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(4- 
nitrophenyl)-4,7-ethano-lH- 
isomaole-l 7 3(2H)-dione. 


3.46 
LC 


33 


270 


I 


*> 

i 3 C 


(3aa,4a,8a,8aa)-2-(9-Ethyl- 
9H-carbazol-3-yl)-3a,4,7,7a- 
tetrahydro-4,7«ethano-lH- 
isoindole-l,3(2H>dione. 


4.16 
LC 


33 


271 


^^^^ 
HN. 

H 3 (T* 


r 


(3aa,4a,8a,8aa)-2-[l,2- 
j^uiyuro-o-ineinyi-z-oxo-4- 
(trifluoromeihyl)-7- 
quinolinyl]-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione. 


3.60 & 
o.y / 
LC 
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Examples 272 to 366 



Additional compounds of the formula I were prepared by procedures 
analogous to those described above. The compounds of Examples 272 to 366 have 
5 the following structure: 




o 



where G, the compound name, retention time, and the procedure employed are set 
10 forth in Table 3 (L is a bond for the compounds of Table 3). 

The chromatography techniques used to determine the compound retention 
times of Table 3 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm. 

15 LCMS* = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm. 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
The molecular mass of the compounds listed in Table 3, where provided, were 

20 determined by MS (ES) by the formula m/z. 
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Table 3 



Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


272 




(3aa,4a,7ct,7aa)-2- 


3.29 






[3,5- 


LCMS 


51 




CF 3 


Bis(trifluoromethyl)p 
henyl]tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






273 




(3aoc,4a,7oc,7aa)- 


2,88 






95 


Tetrahydro-2-(l,2,3,4- 


LCMS 


51 






tetrahydro-1- 
naphthalenyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-taione. 






274 




(3aoc,4a,7a,7aa)-2- 
(2,3-Dihydro-lH- 
inden-5-yl)tetrahydro- 
4,7-ethano-lH- 
isoindole- 

1 Q KfOTT AXJ\ 4-~lsm^ 

x , o , o vzxi,4±i>tarioiie. 


2.63 
LCMS 


51 


276 




(3aa,4a,7a,7aoc)-4- 


2.47 








(Octahydro-1,3,5- 


LCMS 


51 




trioxo-4,7-ethano-2H- 

isoindol-2-yl)-l- 
naphthalenecarbonitr 
ile. 
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-L-G 


Compound 
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Time 
Mm. 


of Example 


276 




(3aa,4a,7cc,7aa)-2-(4- 


3.02 






Onloro-1- 


T OH /TO 


51 




naphthalenyDtetrahy 
dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






4i4 4 




(3aoc,4oc,7oc,7aa)- 


2.64 






Tetrahydro-2-(4-nitro- 


LCMS 


51 




l-naphthalenyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






ZiO 




(3aa,4oc,7a,7aa)- 


2.65 








Tetxahydro-2-(2- 


LCMS 


51 






naphthalenyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






9*7Q 
& 4 V 


oc 


(3aa,4oc,7oc,7aa)- 


1.29 








Tetrahydro-2-(5- 


LCMS 


51 






quinolinyl)-4,7- 
ethano- lH-isoindole- 
l,3,5(2H,4H)-trione. 






280 




( Qorv /try 7rv 7ar/^_ 


1 19 








Tetrahydro-2-(6- 


LCMS 


51 




quinolinyl)-4,7- 








ethano- lH-isoindole- 
l,3,5(2H,4H)-trione. 
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-L-G 


Compound 
Name 


Time 
Miii. 


of Example 


281 




(3aa,4a,7a,7aoc)- 


2.11 








1 6LraJiy(iro-z-v4- 


T r*TVfl"Q 

LUMo 


51 






metnyl-2-oxo-2H-l- 










benzopyran-7-yl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






282 


oc 


toaa,4a, /oc,7aa> 


1.04 








Tetrahydro-2-(5- 


LCMS 


51 






isoquinolinyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






283 




(3aa,4a,7a,7a<x)-2- 


2.37 






1 


(3,5- 


LCMS 


51 




N0 2 


DinitrophenyDtetrahy 
dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






284 


b XjC b 

Br 


(3acc,4a,7a,7aa)-2- 

DibromophenyDtetra 
hydro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H 5 4H)-trione. 


2.58 

t r*n/rc& 
LUMo 


51 


285 




(3aa,4a,7a,7aa)- 


2.24 








Tetrahydro-2-(2,4,5- 
trifluorophenyl)-4,7- 
ethano-lH-isoindole- 


LCMS 


51 
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Retention 


Procedure 
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•L-G 


Compound 
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Time 
Min. 


of Example 






l,3,5(2H,4H)-trione. 






286 




(3aa,4a,7cc,7aa)-2-[2- 


2.62 






u 

l 

CF 3 


r iuoro-D- 

/-I . . * /t Ll_ 1 \ 1 

(tnfluoromethyl)phen 

yl]tetrahydro-4,7- 
etnano-lH-isoindole- 
l,3,5(2H,4H)-trione. 




ol 


287 




(3aoc,4a,7a,7aa)-2-(2- 


2.18 






T 

CH 3 


Fluoro-5- 
methylphenyl)tetrahy 


t /"in /ret 

LCMS 


51 




dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






288 


ci 


v,oaoc,4oc ) / a, / aoc> 


O AO 






CI 


Tetrahydro^-^^S- 


LCMS 


51 




trichlorophenyl)-4,7- 








ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






289 




(3aa,4a,7a,7aoc)-2-(2- 


2.42 








Chloro-4- 
nitrophenyl)tetraliydr 
o-4,7-ethano- 1H- 
isoindole- 
l,3,5(2H,4H)-trione. 


LCMS 
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Compound 
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Min. 


of Example 


290 




(3aa,4a,7oc,7aa)-2-[2- 


2.67 






V 

CF 3 


Chloro-5- 

( fcrifl norn m pf.n vl iTYh prt 

\ wi. XXX KA\JX v/XXl v5 OXX Y X/ LJXXC XX 

yl]tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 


LCMS 


51 


291 


T 


(3aa,4a,7a,7aoc)-2-(3- 


2.02 






PluoroTili pnvl ii"Pi";m n v 

j. x 14. ui \i kyxi.cj-i.jr x/ ic ux cm v 
LLLU***±, # - tJ blxclxlO- XXX- 
iQninHnl p- 

XO UXlXvLUXO 

J. | O , U ^XXj^XlJ-LxxUIltJ . 


XJ V^IVXO 


OX 


292 




^oaoc,4oc, /oc, / aoy-z- 








t- y 


(3 4- 


LCMS 


51 

KJ X. 




F 


■x-JXxx uui upiicxiy I J LtJ ox nil 










ydro-4J-ethano-lH- 










isoindole- 










l,3,5(2H,4H).trione. 






293 




(3a<x,4a,7a,7aoc)-2- 


2.30 






T 


(3,5- 

DifluoTO'nli pnvl j tp Ti 

J—' X J.X UV1 UpiXviiV X / IC UX CU.X 

vdro-4. 7-ethano- 1H- 

isoindole- 
l,3,5(2H,4H)-trione. 


LCMS 


51 


294 




(3aa,4a,7a,7aa)-2-(3- 


2.38 






ChlorophenyDtetrahy 


LCMS 


51 




CI 


dro-4,7-ethano-lH- 
isoindole- 
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Ex. 






Retention 


Procedure 


EJo. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 






l,3,5(2H,4H)-trione. 






295 




(3aa,4a,7a,7aoc)-2-(3- 


2.56 








unioro-4- 
fluorophenyDtetrahyd 
ro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


T OTV/TO 

JLit/lYLb 


51 


296 




(3aa,4oc,7a,7aa)-2- 


2.89 






cr y 


(3,4- 


LCMS 


51 




CI 


DichlorophenyDtetrah 
ydro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 










toaot,4a, 7a,7 aa> 


3.37 








Tetrahydro-2-(3,4,5- 


LCMS 


51 






trichlorophenyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






298 




(3aa,4a,7a,7aa>-2-(3- 


2.72 






h 3 c y 


Onioro-4- 


LCMS 


51 




a 


methylphenyDtetrahy 
dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






299 




(3aa,4a > 7oc > 7aa)- 


2.58 






Tetrahydro-2-(3- 
iodophenyl)-4,7- 


LCMS 


51 
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Ex, 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






300 


9 

N0 2 


waoc,4a, / oc, /aoy- 
Tetrahydro-2-(3- 
nitrophenyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 


2.06 
LCMS 


51 j 


301 

OUl 




(3aa,4a,7oc,7aa)-2-(3- 
AcetylphenyDtetrahy 

dro-4,7-ethano-lH- 
isoindole- 

l,3,5(2H,4H)-trione. 


1.86 
LCMS 


51 


302 


or 

i 

CF 3 


(3aa,4a,7oc,7aa)- 
Tetrahy dro-2- [3- 
(trifluoromethyl)phen 
yl]-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


2.62 
LCMS 


51 


303 


H 3 C ^ 
CH 3 


(3aoc,4a,7a,7aa)-2- 
(3,4- 

DimethylphenyDtetra 
hydro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


2.46 
LCMS 


51 


304 


HiC tx 

CH 3 


(3aa,4oc,7a,7aa)-2- 
(3,5- 

DimethylphenyDtetra 


2.49 
LCMS 


51 



-172- 



WO 02/067939 



PCT/US02/05302 



Ex. 




Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






hydro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






305 


H 3 C 


voaa,ftix, / oc, / a(X)-z-\o- 
EthylphenyDtetrahyd 
ro-4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 


O CA 

z.ou 
LCMS 


51 


306 




Waa,4a,7a,7aa>2-(4- 
Bromophenyl)tetrahy 

dro-4,7-ethano-lH- 
isoindole- 

l,3,5(2H,4H)-trione. 


i 2.53 
LCMS 


51 


307 


N0 2 


(3aa,4oc,7a,7aa)-2-(4- 

r luoro-o- 
nitrophenyDtetrahydr 
o-4,7-ethanolH- 
isoindole- 
l,3,5(2H,4H)-trione. 


2.16 
LCMS 


51 


308 


T 

CF 3 


(3aa,4a,7a,7aa)-2-[4- 

Fluoro-3- 
(trifluoromethyl)phen 

yl]tetrahydro-4,7- 
ethano- IH-isoindole- 
l,3,5(2H,4H)-toone. 


2.80 
LCMS 


51 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 


309 


CI 


(3aoc,4a,7a,7aa)-2-(4- 

Ohloro-3- 
nitrophenyl)tetrahydr 
o-4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 


2.55 

T /111 /TO 

LCMS 


51 






(3aa,4oc,7oc,7aa)- 
Tetrahydro-2-(4- 
iodophenyl)-4,7- 
ethanolH-isoindole- 
l,3,5(2H,4H)-trione. 


2.67 
LCMS 


51 


oil 




(3aa,4a,7a,7aot)- 
Tetrahydro-2-(4- 
nitrophenyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 


2.12 
LCMS 


51 


312 


CH 3 


(3aa,4ct,7a,7aa)- 
Tetrahydro-2-[4-(l- 
methylethyl)phenyl] - 
4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 


2.86 
LCMS 


51 


313 


N0 2 


C3flfY Act 7r/ lacA- 

Tetrahydro-2-(4- 

methyl-3- 
nitrophenyl)-4,7- 
ethano- lH-isoindole- 


LCMS 


51 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






l,3,5(2H,4H)-trione. 






814 




(3aa,4oc,7a,7aa)-4- 
(Octahydro-1,3,5- 

trioxo-4,7-ethano-2H- 
isoindol-2- 

yDbenzeneacetonitrile 


1.68 
LCMS 


51 


315 


CH 3 


(3aa,4a,7a,7aa)-2-(4- 
EthylphenyDtetrahyd 
ro~4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


2.55 
LCMS 


51 


316 




(3aa,4a,7cc,7aa)-2-[4- 
12- 

(Acetyloxy)ethyljphen 

yl]tetrahydro-4,7 % 
ethano-lH-isoindole- 
l,3,5(2H,4H)-txione. 


2.25 
LCMS 


51 


on 


F 

H 3 CT 


(3aa,4a,7oc,7aa)- 
Tetrahydro-2-(4- 
propylphenyl)-4,7- 
ethano-lH-isoindole- 
x , o , u \&±M. f t &x3>j- un one . 


2.91 
LCMS 


51 


318 




(3aoc,4a,7a,7aa)- 
Tetrahydro-2-(2,3,4- 
trifluorophenyl)-4,7- 
ethano- lH-isoindole- 


2.41 
LCMS 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 






l,3,5(2H,4H)-trione. 






319 




(3aa,4a,7a,7aa>2-(4- 


2.64 








"Rrnmn-9 fi- 




o± 






difluorophenyl)tetrah 
ydro-4, 7-ethano- 1H- 

isoindole- 
l,3,5(2H,4H)-trione. 






320 




(3aa,4a,7oc,7aa)- 


2.81 








Tetrahydro-2- [4-nitro- 

(tnfluoromethyl)phen 
yl]-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


LCMS 


51 


321 




V.OeUX,*HX, I IX, / atX^-Z-^D- 


1 Q7 
l.O / 






rtenzotlnazolyljtetrah 
ydro-4, / -etnano-lrl- 

isoindole- 
l,3,5(2H,4H)-trione. 


T /"til jrfi 

LCMS 


51 


322 


Of 


(3aoc,4a,7a,7aa)- 


2.01 








Tetrahydro-2-(2- 


LCMS 


51 






methyl-8-quinolinyl)- 
4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 


323 


XX 

T 

CH 3 


(3aa,4oc,7a > 7aa)-2-(4- 

Fluoro-3- 
methylphenyDtetrahy 
dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


2.37 
LCMS 


tsJ. 


324 




(3acc,4oc,7a,7aa)-2- 

isobenzofuranyDtetra 
hydro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


1.57 
T.HMS 

JLiV-zlvlO 




325 


N0 2 


Nitro-4-(octahydro- 
l,3,5-trioxo-4,7- 
ethano-2H-isoindol-2- 
yDphenyl] acetamide. 


X.O I 

LCMS 


51 


326 


N0 2 


(3aa,4oc,7a,7aa)-2-(2- 

Ethvl-5- 
nitrophenyl)tetrahydr 
o-4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 


2.47 
LfiMS 


51 

e>JL 


327 




(3aa,4a,7a,7aoc)- 
Tetrahydro-2-(2- 

methyl-5- 
benzofuranyl)-4,7- 


2.50 
LCMS 


51 
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Ex. 
No. 


-L»G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






ethano~lH-isoindole- 
l,3,5(2H,4H)-trione. 








H 


voacx > 4a > / a, / aa> 
Tetrahydro-2-(lH- 

indazol-5-yl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 


1 CO 

1.58 
LCMS 


51 


329 


a 


(3aa,4a > 7a,7aa)-2-(4- 

Jjromo-o- 
chlorophenyl)tetrahyd 
ro-4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 


2.95 
LCMS 


51 


330 


or 

i 

F3C 0 


(3aa,4oc,7cc,7aa)- 
1 etranydro2-[3- 
(trifluoromethoxy)phe 
nyl]-4J-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. \ 


4.36 
LCMS 


51 


331 


INC y 

CF 3 


(3aoc,4a,7a,7aa)-4- 

(OpfcahvHrn-1 5? 

V KJ U U <*JJ.jr UX v) J- 9 0 1 

trioxo-4,7-ethano-2H- 

isoindol-2-yl)-2- 
(trifluoromethyDbenz 
onitrile. 


2.60 


01 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Exam Die 


332 


0 2 N^ 




(3aa,4a,7a,7aa)- 

J. tJUX aJULy LLL U~^~ J p i&- 

(methylsulfonyl)-4- 
nitrophenyl] -4,7- 
ethano- lH-isoindole- 
l,3,5(2H,4H)-trione. 


1.64 


ox 


333 




(3aa,4oc,7oc,7aa)-2- 

DibromophenyDtetra 
hydro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-faione. 


3.12 


Ol 


334 


H 3 C^ 




voacx,4t(x, / oc, / aoy- 
Tetrahydro-2-(3-iodo- 
4-methylphenyl)-4 > 7- 
ethano- lH-isoindole- 
l,3,5(2H,4H)-trione. 


LCMS 


51 


335 






(3aa,4<x,7a,7aoc)-2-(3- 

Chloro-4- 
iodophenyDtetrahydro 
-4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 


2.99 
LCMS 


51 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 


336 


Ml 

CH 3 


(3aa,4a,7a,7aa)- 
i etranycirO"Z-v^~ 

methyl-6-quinolinyl)- 
4,7-ethano-lH- 
isoindole- 

l,3,5(2H,4H)-trione. 


1.10 


51 


337 


H 3 Cs 

c 


CF 3 


(3aa,4a,7a,7aoc)- 
Tetrahydro~2-[2- 
(methylthio)-5- 
(trifluoromethyl)phen 
yl]-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


2.58 
LCMS 


51 


338 


H 3 C^ 


CH 3 


(3aa,4a,7a,7aa)-2-(4- 

I5romo-2,o- 
diethylphenyl)tetrahy 
dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


3.35 
LCMS 


51 


339 




(3aa,4a,7a,7aoc)- 
Tetrahvdro-2- f4- 
(trifluoromethyl)phen 
yl]-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


2.71 
LCMS 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of Example 


340 




(3aa,4a,7oc,7aa)-2-(4- 


2.70 






CI ^ 


viuoro-o- 


t r»A>ra 


51 




CH 3 


metnylpnenyl)tetrahy 
dro-4,7-ethano-lH- 

lsoindole- 
l,3,5(2H,4H)-trione. 






341 




(3acc,4a,7a,7aa)- 


2.16 






ch] 2 ^^) 


Tetrahydro-2-[4- 


LCMS 


51 






vmetnoxymetnyl 










oxo-2H-l-benzopyran- 
7-yl] -4, 7-ethano- 1H- 

isoindole- 
l,3,5(2H,4H)-trione. 










toaa,4a,7oc,7aa)-N- 


1.54 








Methyl-3-(octahydro- 


LCMS 


51 1 




H 


l,3,5-trioxo-4,7- 








ethano-2H-isoindol-2- 
yDbenzamide. 






343 




(3aa,4a,7a,7aa)-2-(6- 


1.90 






0 


A^oKrl 1 Q 

Acetyl-1,0- 

benzodioxol-5- 
yl)tetranydro-4,7- 
ethano- lH-isoindole- 
l,3,5(2H,4H)-trione. 




51 


344 




(3acc,4a,7a,7aa)- 


2.59 








Tetrahydro-2-(3,4,5- 


LCMS 


51 




F 


trifluorophenyl)-4,7- 
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V-wr 

jUIX. 






Retention 


Procedure 


WO. 


■L-G 


Compound 
Name 


Time 
Mm. 


of Example 






e Lxiano- iri-isoindole- 










l,3,5(2H,4H)-trione. 






345 




(3aa,4<x,7a,7aa)-2- 


2.51 










T PMC! 


01 




Or 


•foe t .i i. /< ff 

l,3,5-trioxo-4,7- 








CH 3 


ethano-2H-isoindol-2- 
yDbenzoic acid, 
methyl ester. 






346 




(3aoc,4oc,7a,7aa)-2-(3- 


2.55 






J? 


P"U1 r\vr\_A 

nitrophenyDtetrahydr 
o-4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 


T PIV/TQ 


51 


347 




(3aa,4a,7a,7aoc)-2-[5- 


2.02 








[(Difluoromethyl)sxilfo 

methoxyphenyl]tetrah 
ydro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 


LCMS 


51 


348 




(3aoc,4a,7oc,7aa)- 


2.45 






Tetrahydro-2-(l- 
naphthalenyl)-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 


LCMS 


51 
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wo 
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Ex. 






Retention 


Procedure 


No. 


-I^G 


Compound 
Name 


Time 
Min. 


of Example 


349 




(3aa,4a,7a,7aoc)-2-(4- 


3.07 








.Dromo-i- 








naphtnalenyDtetrahy 
' dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






350 




(3aa,4a,7a,7aa)-2- 


2.97 






Y 


(3,5- 


T /"tTV /TO 

LCMS 


13C 






DichlorophenyDtetrah 










ydrO"4,7-ethano-lH- 










isoindole- 










l,3,5(2H,4H)-trione. 






351 




(3aa,4a,7a,7aa)-2-[4- 


3.10 






Br 


Bromo-3- 


LCMS 


13C 






(trifluoromethyDphen 

yl]tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 






352 




(3aa,4a,7a,7aoc)-2-(4- 


2.85 






Oh 


Dromo-o- 




13C 






methylphenyl)tetrahy 
<fro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






353 




(3aa,4oc,7a,7aa)-2-(4- 


3.62 








Bromo-1- 


LC 


13C 




naphthalenyDtetrahy 







-183- 



WO 02/067939 



WO 02/067939 



PCT/US02/05302 



Page 185 of 331 



Ex. 
No. 


-L-G 


CYvmnniitif? 

Name 


Retention 
lime 
Min. 


Procedure 
of Example 






dro-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)-trione. 






354 




(3aa.4oc.7a 7aa)- 
Tetrahydro-2-(l- 

naphthalenyl)-4,7- 
ethano-lH-isoindole- 

l,3,5(2H,4H)-trione. 


2 97 
LC 


13C 


355 




(3aa,4a,7a,7aa)- 
Tetrahydro-2-[2- 

(trifluoromethyl)phen 
yl]-4,7-ethano-lH- 

isoindole- 
l,3,5(2H,4H)^trione. 


3.35 
LC 


13C 


356 




(3aa,4a,7a,7aa)-2- 
(2,2-Difluoro-l 3- 

benzodioxol-5- 
yl)tetrahydro-4,7- 
ethano- lH-isoindole- 
l,3,5(2H,4H)-trione, 


3.20 
LC 




357 


CI 


(3aa,4<x,7oc,7aa)-2-[4- 
(4-Chlorophenoxy)-2- 
(trifluoromethyl)phen 

yl]tetrahydro-4,7- 
ethano" IH-isoindole- 
l,3,5(2H,4H)-trione. 


3.97 
LC 


13C 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
. Min. 


of Example 


358 




^oaa^oc, i (Xj f acy-2- 










Fluoro-5-(octahydro- 


LC 


13C 




CN 


l,3,5-trioxo-4,7- 
ethano-2H-isoindol-2- 
yDbenzonitrile. 










(3aoc,4a,7oc,7aot)-2- 


2.81 






Chloro-4-(octahydro» 
l,3,5-trioxo-4,7- 

ethano-2H«isoindol-2- 
yDbenzonitrile. 


LC 


13C 


360 


3 H 1^ 


(3aa,4a,7a,7aa)-N-[4- 


3.68 






(Octahydro-1,3,5- 


LC 


13C 




trioxo-4,7-ethano-2H- 

isoindol-2-yl)-2- 
(trifluoromethyl)phen 
yl]acetaroide. 






861 




(3aa,4a,7a,7aa)-2-[4- 


3.12 






H3 CH 3 N0 2 


\ j-j x j-/iiucbiiyictiiy i/-o*" 

nitrophenyljtetrahydr 
o-4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione 


T P 


loo 



-i85- 



WO 02/067939 



PCTYUS02/05302 



362 


fY 


(3aa,4a,7a,7ao0- 


2.40 








Tetrahydro-2-(3- 


LC 


13C 




CH 3 


methyl-4- 
nitrophenyl)-4,7- 
ethano- lH-isoindole- 
l,3,5(2H,4H)-trione. 






368 


fY 


(3aa,4a,7a,7aoc)- 


2.78 






Tetrahydro-2-[3-(l- 


LC 


13C 




H3C CH3 


methylethyDphenyl]- 
4,7-ethano-lH- 
isoindole- 
l,3,5(2H,4H)-trione. 






364 




(3aoc,4a,7a,7aa)-N- 


2.57 & 






H 3 C>V% 


(l,l-Dimethylethyl)-5- 
(octahydro-1,3,5- 

trioxo-4,7-ethano-2H- 
isoindol-2-yl)-l- 

naphthalenesulfonam 
ide. 


2.72 
LC 


13C 


365 


fY 

y 


(3aoc,4a,7a,7aoc)-2-[3- 


2.99 






(1,1- 


LC 


13C 






DimethylethyDphenyl 








]tetrahydro-4,7- 
ethano-lH-isoindole- 
l,3,5(2H,4H)-trione. 
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366 




(3aa,4a,7a,7aoc)-N- 


2.52 




Butyl-3-(octahydro- 


LC 


13C 


l,3,5-trioxo-4,7- 






ethano~2H-isoindol-2- 






yl)benzenesulfonamid 






e. 







Examples 367 to 460 



5 Additional compounds of the formula I were prepared by procedures 

analogous to those described above. The compounds of Examples 367 to 460 have 
the following structure: 




O 



10 

where G, the compound name, retention time, and the procedure employed are set 

forth in Table 4 (L is a bond for the compounds of Table 4). 

The chromatography techniques used to determine the compound retention 

times of Table 4 are as follows: 
15 LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 

4 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 

LCMS* = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 

over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 

LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
20 minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 

The molecular mass of the compounds listed in Table 4, where provided, were 

determined by MS (ES) by the formula m/z. 

-187- 



WO 02/067939 



PCT/US02/05302 



Table 4 



Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


lime 


of 






! Name 


Min. 


Example 


oo7 




(3aa,4p,4aa,5aoc,6p,6aa)- 


3.69 








2-(3,4-DicMorophenyl)- 


LCMS 


51 




a 


4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocyclopropfflisoindo 
ie-i,d^Jtl,daM><uone. 






ODO 




(3aa,4p,4aa,5aa,6p,6aa)- 


3.64 








2-(4-Bromo-3- 


LCMS 


51 






methylphenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [f\ isoindo 
le-l,3(2H,3aH)-dione. 










(3aoc,4p,4aa,5aa,6p,6a<x)- 


3.22 








4,4a,5,5a,6,6a- 


LCMS 


51 




Hexahydro-2-(l- 
naphthalenyl)-4,6- 
ethanocycloprop[f] isoindo 
le-l,3(2H,3aH)-dione. 






370 




(3aa,4p,4aa,5aa,6|3,6aa)- 


3.46 








4,4a,5,5a,6,6a- 


LCMS 


51 




Hexahydro-2-(2- 
naphthalenyl)-4,6- 
ethanocycloprop[f|isoindo 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 






le-l,3(2H,3aH)-dione. 






371 


<?' 

CF 3 


(3aot,4p,4aa,5aoc,6p,6aa)- 
4,4a,5,5a,6,6a- 
xlexaiiy dro-z -[6- 

(trifluoromethyl)phenyl]- 
4,6- 

ethano<ycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


3.45 

LCMS 


51 


372 


Y 


(3aa,4p,4aa,5aa,6p,6aa)- 
2-(3,5-DicMorophenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [f] isoindo 
le-l,3(2H,3aH)-dione. 


3.56 
LCMS 


51 


373 


CF 3 


(3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a- 

TT 1 J 0 f A * J 0 

Hexanyaro-2- L4-nitro-3- 
(trifluoromethyl)phenyl] - 
4,6- 

ethanocycloproptf] isoindo 
le-l,3(2H,3aH)-dione. 


3.55 
LCMS 


51 


374 


T 

CF3 


(3aa,4p,4aot,5aa,6P,6aoc)- 

Bis(trifluoromethyl)phen 
yl]-4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [f] isoindo 


3.93 
T.PM9 


OX 
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Ex. 
No. 




Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 






le-l,3(2H,3aH)-dione. 






875 






(3aa,4P,4aot,5aa,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahvdro-2-(l 2 3 4- 
tetrahydro-1- 
naphthalenyl)-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


3.67 
LCMS 


51 


376 


cor 


(3aa,4p,4aa,5aoc,6p,6a<x)- 
2-(2 3-Dihvdro~1H-indpn- 

5-yl)-4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


3.48 

XJKJiSlXJ 


^1 

DX 


377 


Ncr 8 


PC 

X) 


(3aoc,4p,4aa,5aa,6p,6aa)- 
4-(Octahvdro-l 3-dioxo- 
4,6- 

ethanocycloprop[f|isoindo 

l-2(lH)-yl)-l- 
naphthalenecarbonitrile. 


3.15 
LCMS 




378 




(3aa,4p,4aa,5acc,6p,6aa)- 
2-(4-Bromo-l- 
naphthalenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 

ethanocycloprop[f|isoindo 
le-l,3(2H,3aH)-dione. 


3.65 
LCMS 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of 

Example 


879 




(3acc,4p,4aa,5aa,6p,6aa)- 


3.62 








2^4-Chloro-l- 


LCMS 


51 




napntnaieiiyi,)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






380 




(3aa,4p,4aot,5acx,6P,6aa)- 


2.25 








4,4a,5,5a,6,6a- 


LCMS 


51 




Hexahydro-2-(5- 
quinolinyl)-4,6- 
ethanocyclopropfflisoindo 
le-l,3(2H,3aH)-dione. 






381 




(3aot,4p,4aa,5aa,6p,6aa)- 


2.14 






in 


4,4a,5,5a,o,oa- 


LCMS 


51 




Hexahydro»2-(6- 








quinolinyl)-4,6- 
ethanocyclopropfflisoindo 
le-l,3(2H,3aH)-dione. 






382 




(3a<x,4p,4aoc,5aa,6p,6aa)- 


2.97 








4,4a,5,5a,6,6a- 


LCMS 


51 














2-oxo-2H-l-benzopyran- 

7-yl)-4,6- 
etHanocydopropfflisoindo 
le-l,3(2H,3aH)-dione. 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of 






Name 


Min. 


Example 


383 




(3ao,4p,4aa,5aa,6p,6aa)- 


1.94 








^^ajOjoajDjba- 


LCMS 


51 




Hexany dro-2 -( 5 - 
isoquinolinyl)-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






384 


XX 


(3aa,4p,4aoc,5aa,6p,6aa)- 


3.38 






I 


2-(3,5-Dinitropnenyl)- 


LCMS 


51 






4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [f]isoindo 
le-l,3(2H,3aH)-dione. 






385 




(3aa,4p,4aa,5aa,6p,6aa)- 


3.26 






T 

F 


4,4a,5,5a,6,6a- 


LCMS 


51 




Hexahydro-2-(2,4,5- 










trifluorophenyl)-4,6- 
etnanocycloprop [flisoindo 
le-l,3(2H,3aH)-dione. 






386 




(3aoc,4P,4aa,5aa,6p\6aoc)- 


3.49 






1 

CF 3 


2-[2-Fluoro-5- 


LCMS 


51 




i,mnuorometnyi;pnenylj - 








4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






387 


H3C xr F 


(3aa,4p,4aa,5aa,6p,6aa)- 
2-(2-Fluoro-5- 


3.19 
LCMS 


51 
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Ex, 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of 

Examole 






metnyipjaenyl;- 










4,4a,5,5a,6,6a- 










hexahydro-4,6- 










ethanocyclopropfflisoindo 










le-l,3(2H,3aH)-dione. 






388 




(3aa,4p,4acc,5aa,6p,6aa)- 


2.40 








2-(2-Chloro-4- 


LCMS 


51 




mtropnenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






389 




(3aa,4p,4aoc,5aa,6p,6aa)- 


3.48 








2-[2-Chloro-5- 


LCMS 


51 




T 

CF 3 


fx ! n ji i \ i n 

(tnfluoromethyl)phenylj - 








4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [f] isoindo 
le-l,3(2H,3aH)-dione. 






OAA 

890 


or 


(3aa,4p,4aa,5aa,6p,6aa)- 


3.06 






T 


jj-\Q-r l iiurupiiciiyi )- 




OJ. . 






4,4a,5,5a,6,6a- 










hexahydro-4,6- 










ethanocyclopropfflisoindo 










le-l,3(2H,3aH)-dione. 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of 






Name 


Min. 


Example 


891 




(3aa,4p,4aa,5aa,6p,6aa)- 


3.21 






4-"niflnnTYi-nTi oniric 

hexahydro-4,6- 
ethanocycloproptflisoindo 
le-l,3(2H,3aH)-dione. 




D-L 


392 




(3acx,4p,4aa,5aa,6p,6aa)- 


3.34 








2-(3-Fluoro-4- 
m e tnyipxieiiy l j- 
4,4a,5,oa,6,6a- 
hexahydro-4,6- 
ethanocycloproptflisoindo 
le-l,3(2H,3aH)-dione. 


LCMS 


51 


393 


T 


(3aa,4p,4aoc,5acc,6p,6aa)- 


3.30 






z-vo,o-jjui uoropiienyi 
4,4a,5,oa,o,6a- 
nexanyaro-4,6- 
ethanocy cloprop [f] isoindo 
le-l,3(2H,3aH)-dione. 




ri 

51 


394 




(3aoc,4p,4aa,5aoc,6p,6aa)- 


3.32 






I 


2-(3-ChIorophenyl)- 


LCMS 


51 






4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH>dione. 
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Ex. 






Retention 


Procedure 


No. 


■L-G 


Compound 


Time 


of 






Name 


Min. 


Example 


395 




(3aa,4p,4aa,5aa,6p,6aoc)- 


3.43 








2-(3-Chloro-4- 


LCMS 


51 




a 


fluoropnenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f|isoindo 
le-l,3(2H,3aH)-dione. 






396 




(3aoc,4p,4aa,5aa,6|3,6aa)- 


4.07 








4,4a,5,5a,6,6a- 


LCMS 


51 




Cl 


Hexahydro-2-(3,4,5- 
trichlorophenyl)-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






397 




(3aa,4p,4a<x,5acc,6p,6aa)- 


3.78 






J? 


2-(3-Chloro-4- 


LCMS 


51 




Cl 


methylphenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






398 


cr 

T 


(3aoc,4p,4aa,5aa,6p,6aa)- 


3.47 






4,4a,o,oa,D,Da- 
Hexahydro-2-(3- 
iodophenyl)-4,6- 
ethanocycloprop[flisoindo 
le-l,3(2H,3aH)-dione. 


XjOIVLo 


Ol 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of 






Name 


Miii. 


Example 


399 


or 


(3aa,4p,4aa,5aOi6p,6aa)- 


3.0 






4.4a.5 5a 6 6a- 


LCMS 


K1 
ul 






IlCAClJULy ILL U "^"*^0" 

Tl i "hr nr»Vi an \t\\ -A 

111 ul ULJJULCliy 1 /"*x j\J" 

ethanocyclopropMisoindo 
le-l,3(2H,3aH)-dione. 






400 


Or 


(3aa,4p,4aa,5aa,6p,6aoc)- 


2.81 






a» \o~iTceuyipiicjuyi/- 




Ol 




O CH 3 


4,4a,o,oa,D,oa- 
nexany dro-4 , b- 
ethaaocycloproptflisoindo 
le-l,3(2H,3aH)-dione. 






401 




(3aa,4p,4aa,5aa,6p,6acc)- 


3.36 






J? 


2-(S 4-TH rn pf h vlnh an xrl 1. 


T PMQ 


01 




CH 3 


ft,4a,o,oa,o,Da- 
jjitJA tuiy uro-*t , o- 
ethanocycloproptflisoindo 
le-l,3(2H,3aH)-dioiie. 






402 


XX 


(3aa,4p,4aa,5aa,6p,6aa)- 


3.38 






2-(3.5-Dimethvlr>hpTi vl )- 








CH 3 


4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






403 


y 


(3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-[3- 


2.97 
LCMS 


51 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 

IVY Am A 


Time 
Min. 


of 

Example 






(nydroxymethyl)phenylj - 










4,6- 










ethanocycloproptflisoindo 










le-l,3(2H,3aH)-dione. 






404 


or 


(3aa,4p,4acc,5aa,6p,6aa)- 


3.38 






z-(3-Hitnylpnenyl)- 


LCMS 


51 




h 3 ct 


4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[flisoindo 
le-l,3(2H,3aH)-dione. 










(3aa,4p,4aa,5aa,6p,6aa)- 
4-(Octahydro-l,3-dioxo- 
4,6- 

ethanocycloprop [f] isoindo 
l-2(lH)-yl)benzonitrile. 


2.89 
LCMS 


51 


406 


Br 


(3aa,4p\4aa,5aa,6p\6aa)- 
2-(4-15romopheiiyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocyclopropMisoindo 
le-l,3(2H,3aH)-dione. 


3.43 
LCMS 


51 


407 




(3aoc,4p,4aa,5aa,6p,6aa)- 


3.80 






CF 3 


2-r4-Bromo-3- 
(trifluoromethyDphenyl]- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [fjisoindo 


LCMS 


u ± 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Mhu 


Procedure 
of 

Example 






le-l,3(2H,3aH)-dione. 






408 


J? 

N0 2 


(3aa,4p,4aa,5aoc,6p,6aa)- 
2-(4-Fluoro-3- 
mtrophenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[flisoindo 
le-l,3(2H,3aH)-dione. 


3.14 
LCMS 


51 


409 




(3aa,4p\4aa,5aoc,6p\6aa)- 

2-[4-Fluoro-3- 
(tntluoromethyl)phenyl] - 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [f] isoindo 
le-l,3(2H,3aH)-dione. 


3.55 
LCMS 


51 


410 


J? 

N0 2 


(3aa,4p,4ao,5ao > 6p,6aa)- 
2-(4-Chloro-3- 
nitrophenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


3.42 
LCMS 


51 


411 




(3aa,4B s 4aa,5a<x6B,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-(4- 
iodophenyl)-4,6- 

ethanocycloproptflisoindo 


3 53 
LCMS 


51 
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No. 


-L-G 


Compound 
Name 


Retention 
Tone 
Min. 


Procedure 
of 

Example 






le-l,3(2H,3aH)-dione. 






412 




(3aa,4p,4aa,5aa,6p,6acc)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-(4- 
nitrophenyl)-4,6- 
ethanocycloprop [flisoindo 
le-l,3(2H,3aH)-dione. 


3.12 

LCMS 


51 


413 


CH3 


(3aa,4p,4aoc,5a<x,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-[4-(l- 
methylethyl)phenyl]-4,6- 
ethanocyclopropfflisoindo 
le-l,3(2H,3aH)-dione. 


3.64 
LCMS 


51 

1 


414 




(3aa,4p,4aa,5aa,6p,6aa)- 

4,4a,5,5a,6,6a- 
Hexahydro-2-(4-methyl- 

3-introphenyl)-4,6- 
ethanocydopropfflisoindo 
le-l,3(2H,3aH)-dione. 


3.28 
LCMS 


51 


415 




(3aa,4p,4acc,5aoc,6p,6aa)- 
4-(Octahydro-l,3-dioxo- 
4,6- 

e txiauocycioprop lijisoiuqo 
1-2(1H)- 
yDbenzeneacetonitrile. 


2.67 
LCMS 


51 


416 




(3aot,4p,4aa,5aa,6p,6aa)- 
2-(4-Ethylphenyl)- 


3.44 
LCMS 


51 
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Ex. 
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-L-G 


Compound 
Name 


Retention 
Time 
Mill. 


Procedure 
of 

Example 






4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [flisoindo 
le-l,3(2H,3aH)-dione. 






417 




(3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-(4- 
propylphenyD-4,6- 
ethanocyclopropfflisoindo 
le-l,3(2H,3aH)-dione. 


3.68 
LCMS 


51 


418 




(3aa,4p,4acc > 5aa,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-(2,3,4- 
trifluorophenyl)-4,6- 
ethanocycloprop [flisoindo 
le-l,3(2H,3aH)-dione. 


3.44 
LCMS 


51 


419 




(3aa,4p,4aa,5aa,6p,6aa)- 
2-[4-(l,l-Dimethylethyl)- 
3-nitrphenyl]- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
ic- j. , o v^xi, o axi/- oio ne 


3.76 
LCMS 


51 


420 


A 


(3aa,4p,4aa,5aa,6p,6aa)- 
2-(4-Bromo-2,6- 
difluorophenyl)- 
4,4a,5,5a,6,6a- 


3.62 
LCMS 


51 
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Ex. 


-T C 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Examole 






hexahydro-4,6- 
ethanocycloproptflisoindo 
le-l,3(2H,3aH)-dione. 






421 


J? 


(3aa,4p,4aa,5aa,6p,6acc)- 

4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoiiido 
le-l,3(2H,3aH)-dione. 


2.95 


01 


422 




(3aa,4p,4aa,5aoc,6p,6aa)- 

4,4a,o ,oa,b,ba- 
Hexahydro-2-(2-methyl- 

8-quinolinyl)-4,6^ 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


2.95 


51 


423 




(3aa,4p,4aa,5aa,6p,6aa)- 
2-(4-Fluoro-3- 
nit? uiiy lpneiiyv- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[flisoindo 
le-l,3(2H,3aH)-dione, 


2.83 

LCMS 


51 


424 


\ I 

OCT 


(3aa,4p,4aa,5aa,6p,6aa)- 
2-(l,3-Dihydro-3-oxo-5- 
isobenzofuranyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 


2.54 
LCMS 


51 
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AClCtlUU it 


Procedure 


No 




Compound 


Time 


of 






lvalue 


MilL 


Example 






ethanocycloprop [flisoindo 










le-l,3(2H,3aH)-dione. 






425 




(3aa,4p,4aoc,5aa,6p,6aa)- 


2.85 






H L 
N0 2 


N- f 2-Nitro-4-(octahvdro- 


LCMS 


51 




e uianocy cioprop lij isomao 
yDphenyl] acetamide. 






426 


CH 3 


(3aa,4p,4aa,5aa,6p,6aa)- 


3.05 








2-(5-Acetyl-2-methyl-4- 


LCMS 


51 






nitronlipnvl V 

XXX l/l \J IJXXXDXXjf XJ 








C^CH 3 


*t,*ta,t>,oa,o,Da- 

novo nTrnY»A_A Ct 

nexanyaro-^±,D- 
t? tn anocycioprop lij isomao 
le-l,3(2H,3aH)-dione. \ 






427 




(3aa,4p,4aa,5aa,6p,6aa)- 


3.28, 






> 


2-(2-Ethyl-5- 


3.24 


51 




nitronlienvl 


LCMS 






N0 2 


hexahydro-4,6- 
ethanocycloprop[flisoindo 
le-l,3(2H,3aH>dione. 






428 




(3aa,4p,4aa,5a(x,6p,6aa)- 


3.33 






H3CK 0-U 


4,4a,5,6a,6,6a- 
Hexahydro-2-(2-methyl- 

5-benzofuranyl)-4,6- 
ethanocycloprop[f]isoindo 


LCMS 


51 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Mm, 


Procedure 

of 
Example 






le-l,3(2H,3aH)-dione. 






429 


per 

o 


(3aa,4p,4aa,5acc,6p,6aa)- 
2-(2,3J)ihydro-l-oxo-lH- 
in A pti -F5 -vl V 

4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[flisoindo 
le-l,3(2H,3aH)-dione. 


2.84 
LCMS 


51 


430 


H 


(3aa,4p,4aot,5aa,6p,6aa)- 

A /La ^ P\Q A fin 

*±,ffca,o,oa,o,oa- 
Hexahydro-2-(lH- 
indazol-5-yl)-4,6- 
ethanocycloprop [flisoindo 
le-l,3(2H,3aH)-dione, 


2.59 


K 1 • 
Ol 


431 


OH 


(3aa,4p,4aa,5aa,6p,6acc)- 
4,4a,5,5a,6,6a- 
Hexahy<lro-2-[4-[2,2,2- 

fvri fin nrn- 1 -Vi vH rmrv.. 1 - 

W. XJJL UUi \J JL~±iy KjLL \JA.y A 

(trifluoromethyl)ethyl]ph 

enyll-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


3.53 
LCMS 


51 


432 


CI 


(3aa,4p,4aoc,5aa,6p,6aa)- 
2-(4-Bromo-3- 
chlorophenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 


3.75 
LCMS 


51 
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Mi 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Mm. 


Procedure 
of 

Example 






ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 






433 




(3aa,4p,4aa,5acc,6p,6aa)- 
4,4a,5,5a,6,6a- 

(trifluoromethoxy)phenyl 
1-4,6- 

ethanocyclopropfflisoindo 
le-l,3(2H,3aH)-dione. 


3.55 
LCMS 


51 


434 




(3aa,4p,4aoc,5aoc,6p,6aa)- 
4-(Octahydro-l,3-dioxo- 

ethanocyclopropfflisoindo 

l-2(lH)-yl)-2- 
(trifluoromethyl)benzonit 
rile. 


3.42 
LCMS 


51 


435 


CF 3 


(3aa,4p,4aa,5aa,6p,6aoc)- 

4,4a,5,5a,6,6a- 
Hexahydro-2- [4-methoxy- 

O" 

(WfluoromethyDphenyl]- 
4,6- 

ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


3.19 
LCMS 


51 


436 




(3aa,4p,4aa,5aoc,6p,6aa)- 
2-(3,5-Dibromophenyl)- 
4,4a,5,5a,6,6a- 


3.93 
LCMS 


51 



-204- 



WO 02/067939 



9 



Page 206 of 331 



WO 02/067939 PCI7US02/05302 
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-L-G 


Name 


Retention 
Time 
Min. 


Procedure 

Of 

JExample 






hexahydro-4,6- 
ethanocycloprop[f|isoindo 
le-l,3(2H,3aH)-dione. 






437 


H 3 cr 


T 


(3aa,4p,4aa,5aot,6p,6aa)- 
4.4a 5 5a 6 fia- 

Hexahydro-2-(3-iodo-4- 
methylphenyl)-4,6- 
efchanocycloprop [fjisoindo 
le-l,3(2H,3aH)-dione. 


3.66 




438 




7 


(3aa,4p,4aa,5aoc,6p\6aa)- 
2-(3-Chloro-4- 

± \j \x \j yjL\.xzxx y 1J 

4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanoqycloprop [fjisoindo 
le-l,3(2H,3aH)-dione. 


3.78 
LCMS 


51 


439 


CH 3 


(3aa,4p,4aoc,5aa,6p,6aoc)- 

4,4a 5 5a 6 6a- 
Hexahydro-2-(2-methyl- 

6-quinolinyl)-4,6- 
ethanocycloprop[f|isoindo 
le-l,3(2H,3aH)-dione. 


1.93 
LCMS 




440 


JOT 


(3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-[4- 
(trifluoromethyDphenyl]- 
4,6- 


3.51 
LCMS 


51 
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Mi 
No. 


-L-G 


Compound 
Name 


Acumuoa 

Time 
Mia. 


Procedure 

of 
Examole 






ethanocydoprop[f|isoindo 
le-l,3(2H,3aH)-dione. 






441 


J 




(3a<x,4p,4aa > 5aoc,6p\6aa)- 
2-(4-Chloro-3- 
m p£h vl nli ptwI V 

4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycIoprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


3.57 
LCMS 


51 


442 






(3aa,4p,4a<x,5aoc,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-[4- 

2H- l-benzopyran-7 -yl] - 
4,6- 

ethanocycloproptfjisoindo 
le-l,3(2H,3aH)-dione. 


3.03 
LCMS 


51 


443 






(3aa,4p,4aot,5ao,6p,6aa)- 
4 4a 5 fin fi fia- 

Hexahydro-2-(2-oxo-2H- 
l-benzopyran-6-yl)-4,6- 
ethanocydopropffjisoindo 
le-l,3(2H,3aH)-dione. 


2.76 
LCMS 




444 


HsCT^CHj 


(3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a- 
Hexahydro-2-[2-[(l- 
methylethyl)amino]-5- 


3.67 
LCMS 


51 
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Ex. 
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-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 






(tiifluoromethyDphenylJ- 
4,6- 

ethanocycloprop[f|isoindo 
le-l,3(2H,3aH)-dione. 






445 




(3aa,4p\4aa,5aa,6p\6aa)- 
2-(3-Chloro-4- 
nitrophenyl)- 
4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocyclopropfflisoindo 
le-l,3(2H,3aH)-dione. 


3.46 

LCMS 


51 


446 


o 2 n y 

CH 3 


(3aa,4p,4aa,5aa,6p, 6aa)- 

A A rs K c« a a n 

4 > 4a,o,oa > b,oa- 
Hexahydro-2-(3-methyl- 

4-nitrophenyl)-4, 6- 
ethanocydoprop fflisoindo 
le-l,3(2H,3aH)-dione. 


3.29 
LUMS 


51 


447 




(3aa,4p,4a<x,5aa,6p,6aoc)- 
2-[5- 

[(Difluoromethyl)sulfonyl 
1 -2 -in eth oxvnh en vl 1 - 

4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop[f]isoindo 
le-l,3(2H,3aH)-dione. 


2.81 
LCMS 


51 
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Retention 
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-L-G 


Compound 
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of 






Name 


Min. 


ExamDle 


448 




(3a(xvlp>4aa,5aa,6p,6aa)- 


3.39 






4 4a 5 5a 6 6a- 


LC 


6B 




H3C CH3 


xioAaXLy Lu "\ -L~ 

methylethyl)phenyl]-4,6- 
ethanocycloproptfjisoindo 
le-l,3(2H,3aH>dione. 






449 




(3aa,4P>4aa,5aoc,6p,6aa)- 


3.393 








N-(l l-DimethvlpthvlVS- 

X^l \Xj± XSXXIXGI/XLJT 1C Oil JrA/ "if" 

^octanyaro-i , o-ai oxo-4,o- 
ethanocycloprop [f] isoindo 

l-2(lH)-yl)-l- 
naphthalenesulfonamide. 




OJD 


450 




(3aa,4p,4aoc,5a<x,6p,6aa)- 


3.57 






4,4a,5,5a,6,6a- 

XXCA.CUi.jr IXX \J £j [rk 

Uxxixiuoroineuiiyx^Lxiiojpn 

enylj-4,b- 
ts tiiaiiocy cioprop |ij isoinao 

^(9TT QqITI rKrmo 


LC 


6B 


451 


CO 1 " 


(3acc,4p,4aoc,5aa,6p,6aa)- 


2.88 






4,4a,5,5a,6,6a- 


LC 


6B 




T 


Hexahydro-2-[2-(2- 








methoxyphenoxy)-5- 








CF 3 


(trifluoromethyl)phenyl] - 
4,6- 

ethanocycloproplflisoindo 
le-l,3(2H,3aH)-dione. 
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-L-G 


Compound 
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Time 
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of 

Example 


452 




(3aa,4p,4aa,5aa,6p,6aoc)- 

4,4a,5,5a,6,6a- 
Hexahvdro-2-r4-Cl 19 9- 

LftJLi ajj.uor oe wioxy/piiGiiyi 
J-4,6- 

ethanocyclopropfflisoindo 
le-l,3(2H,3aH)-dione. 


3.23 
LC 


6B 


453 




(3aa,4p,4aa,5aa,6p,6aa)- 


3.53 






H ^ffX 

CF 3 


N-t4-(Octahydro-l,3- 


LC 


6B 




Hinvn A & 
CU.UXO-ftjO-' 

e tnanocycioprop lijisoinao 

(trifluoromethyl)phenyl]a 
cetamide. 






454 




(3aa,4p,4aa,5aa,6p,6aoc)- 


2.91 






J? 


2-(3-Acetyl-4- 


LC 


6B 






ILL LI \JkjLLK2Liy LJ" 
A A a PC {so £1 fin 

*t, ^a, 0 , 0 a, 0, 0 a- 
hexahydro-4,6- 
eunanocycioprop Lijisoinao 
le-l,3(2H,3aH)-dione. 






455 




(3aa,4p,4aa,5acc,6p,6aa)- 


3.52 






2-[3-(l,l- 


LC 


6B 






DimethylethyDphenyl]- 










4,4a,5,5a,6,6a- 
hexahydro-4,6- 
ethanocycloprop [flisoindo 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of 






Name 


Min. 


Example 






le-l,3(2H,3aH>-dione. 






456 


or 


(3aa,4p,4act,5aa,6p,6aa)- 


3.05 








JN -Jiutyl-o-vUctanyaro- 
l,3-dioxo-4,6- 
ethanocycloprop[f] isoindo 

1-2(1H)- 
yl)benzenesulfonamide. 


t 


6J3 


A m 

457 


oc 


(3aa,4p,4aa,5aa,6p,6aa)- 


3.24 & 






V CH! 


4,4a,5,5a,6,6a- 


3.42 


6B 






Hexahydro-2-[2-methyl- 
3- 

(trifluoromethyl)phenyl]- 


LC 
















4,6- 










ethanocycloprop[f|isoindo 










le-l,3(2H,3aH)-dione. 










waa,4p,4aa,5aa,6p,6aa> 


C\ ft A 

2.74 






-<? 


2-Fluoro-5-(Octahydro- 
l,3-dioxo-4,6- 
ethanocy cloprop [fl isoindo 
l-2(lH)-yl)benzonitrile. 


LC 


6B 


459 




(Rati Af{ /I pr/ ^orv fift fiar/^ 
\Od.LL,^p,^clU,,C>clUl,Op,OaCXJ- 








N-Methyl-3-(octahydro- 


LC 


6B 




0^ N ^ CH 3 
H 


l,3-dioxo-4,6- 








ethanocycloprop[f| isoindo 
l-2(lH)-yl)benzamide. 
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460 




(3aa,4p,4aa,5aa,6p,6aa)- 


3,30 & 








4,4a,5,5a,6,6a- 

7 7 7 7 7 


3,40 


6B 




Hexahydro-2-(4-nitro-l- 

naphthaleriyl)-4,6- 
ethanocycloprop [f] isoindo 
le-l,3(2H,3aH)-dioiie. 


*LCMS 





Examples 461 to 544 

i 

Additional compounds of the formula I were prepared by procedures 
analogous to those described above. The compounds of Examples 461 to 544 have 
5 the following structure: 



H 




where G, the compound namie, retention time, and the procedure employed, are set 
10 forth in Table 5 (L is a bond for the compounds of Table 5). 

The chromatography techniques used to determine the compound retention 
times of Table 5 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0. 1 % TFA; 4 mL/min, monitoring at 220 nm. 
15 LCMS* = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0. 1 % TFA; 4 mL/min, monitoring at 220 nm. 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
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The molecular mass of the compounds listed in Table 5, where provided, were 
determined by MS (ES) by the formula m/z. 



5 Table 5 



Ex. 






Retention 


Procedure 


No, 


-L-G 


Compound 


Time 


of 






Name 


Min. 


Example 


461 





& \£i x x uui cxijr xyilCJl.cU.ljr U-I t-T" 








lH-isoindole-l,3(2H)- 


0.98 


51 




dione. 


LCMS 




462 




z-io-v^ixioro-4-^4- 










1 n • «|\ 1*11 

morpholxiiyl)phenyl]hexa 

V „J _ -ITT ' • 3 1 

nydro-lH-isoindole- 
l,3(2H)-dione. 


0.23 
LCMS 


51 


463 




OJO Q.niVivrlTrk ITT in/lon 

z-^,D-j^inycLro-±ii-inu6n- 

5-yl;nexanydro-lH- 
isoindole-l,3(2H)-dione. 


3.17 
LCMS 


51 


464 




2-(4-Bromo-l- 










naphthalenyl)hexahydro- 

lH-isomdole-l,3(2H)- 
dione. 


3.30 
LCMS 


51 


465 




2-(4-Chloro-l- 










naphthalenyDhexahydro- 


3.26 


51 






lH-xSoindole-l,3(2H)~ 


LCMS 








dione. 






466 




Hexahydro-2-(3-iodo-4- 








methylphenyl)-lH- 
isoindole-l,3(2H>dione. 


3.55 
LCMS 


51 
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Ex. 






Retention 


Procedure 


JNo» 


-LrG 


Compound 
Name 


Time 
Min. 


01 

12/ Act AU MIC 


4b/ 




Hexahydro-2-(4-nitro-l- 








1^ J) 


napn wiaienyiy- 1x1- 


Q AO 


Ol 




isoinaole-l,3(2H)-dione. 


LCMS 




A HQ 

4oo 




Hexahydro-2-(lH-indol-5- 








IN 

H 


yi> lri-isoincloie- 1 ,o Wli J- 


2. DO 


C 1 

51 




dione. 


LCMS 




469 


oc 


Hexahydro-2-(5- 








X) 


quinolinylj-lll-isoinaole- 


2.03 


51 






l,3(2H)-dione. 


LCMS 




470 




Hexahydro-2-(lH-indazol- 










o-yi>ljl-isoindole- 
l,3(2H)-dione. 


2.56 
LCMS 


51 


471 


OCT 


2-(l,3-Benzodioxol-5- 
yl)hexahydro-lH- 
isomaole-l,otzJl;-aione. 


1.06 

T /~!TV (TCI 


51 


472 




2-(3-Fluoro-4- 










methylphenyDhexahydro- 
lH-isoindole-l,3(2H)- 
dione. 


3.06 
LCMS 


51 


47o 




Hexahydro-2- [4-nitro-3- 










(trifluoromethyl)phenyl] - 


0.29 


51 




CF 3 


lH-isoindole-1 3(2ED- 
dione. 


LCMS 




474 




Hexahydro-2-(8- 










quinoUnyl)-lH-isoindole- 
l,3(2H)-dione. 


0.31 
LCMS 


51 
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-L-G 


Compound 


Retention 
Time 
Min. 


Procedure 
of 

Example 


475 




2-(2,3-Dihydro-l,4- 

benzodioxin-6- 
yl)hexahy dro- 1H- 
isoindole-1 3(2*FT)-dinnA 


2,76 

LCMS 


51 


476 




Hexahydro-2-(4-methyl-2- 
oxo-2H-l-benzopyran-7- 
yl)-lH4soindole-l,3(2H)- 
dione. 


0.31 
LCMS 


51 


477 


^^^^ 


Hexahydro-2-(5- 
isoquinolinyl)-lH- 
isoindole-l,3(2H)-dione. 


1.83 
LCMS 


51 


478 


A 

F 


Hexahydro~2-(2,4,5- 
trifluorophenyl)-lH- 

AoUJUQUUltJ-A , O il/ UJLOIie . 


0.27 

T PMQ 


51 


479 


J? 

k 


Hexahydro-2-(2,4,5- 
trichlorophenyl)-lH- 


3.11 


51 


480 




Hexahydro-2-(2,3,4,6- 
tetrafluorophenyl)-lH- 
isoindole-l,3(2H)-dione. 


3.10 
LCMS 


51 


481 




2.(3,4- 

DifluorophenyDhexahydro 
-lH-isoindole-l,3(2H)- 
dione. 


1.08 
LCMS 


51 
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Procedure 


No 




Compound 


Time 


OI 






XT 

Name 


Min. 


Examnle 


482 


cor 

H 3 C-V 
u 


±-/\cexyi-z ,0-cuny aro-D- 
(octahydro-l,3-dioxo-2H- 


2.58 


51 










483 




2-(3-Chloro-4- 










Huoropnenyl)hexahydro- 


3.13 


51 




CI 


lH-isoindole-l,3(2H)- 
dione. 


LCMS 




AO A 

484 




2.(3,4- 










DichlorophenyDhexahydr 


1.05 


51 




CI 


o-lH-isomaoie-l,3(2H)- 
dione. 


LCMS 




485 




Hexahydro-2-(3,4,5- 








trichlorophenyl)-lH- 
lsoinaole- l,o (Zri ;-dione . 


3.63 
LCMS 


51 


486 


JO" 


2-(3-Chloro-4~ 








CH 3 or^ 


methoxyphenyDhexahydr 


2.99 


51 




Cl 


o-lH-isoindole-l,3(2H)- 
dione. 


LCMS 




487 




2-(3-Chloro-4- 










methylphenyDhexahydro- 


3.25 


51 




a 


lH-isoindole-l,3(2H)- 
dione. 


LCMS 




488 




Hexahydro-2-(2-methyl-l- 










naphthalenyl)-lH- 


3.04 


51 






isoindole-l,3(2H)-dione. 


LCMS 
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489 




2-(4-Chloro-3- 








methylphenyDhexahydro- 


3.23 


51 






lH-isoindole-l,3(2H)- 
dione. 


LCMS 




490 




2-(3,4- 










DimethylphenyDhexahiydr 


3.07 


51 




CH 3 


o-lH-isoindole-l,3(2H)- 
dione. 


LCMS 




491 




2-[4-Bromo-3- 








(trifluoromethyl)phenyl]h 


1.23 


51 






exahydro-lH-isoindole- 
l,3(2H)-dione. 


LCMS 




492 


xx 


2-(4-Bromo-3- 










methylphenyl)hexahydro- 


3.30 


51 




CH 3 


lH-isoindole-l > 3(2H)- 
dione. 


LCMS 




493 




2-(4-Fluoro-3- 










nitrophenyl)hexahydro- 


2.88 


51 




N02 


lH-isoindole-l,3(2H)- 
dione. 


LCMS 




494 




2-[4^Fluoro-3- 










(trifluoromethyl)phenyl]h 


1.23 


51 






exahvdro- 1 TT-i sm n H nl 
l,3(2H)-dione. 






495 




2-(4-Chloro-3- 










nitrophenyDhexahydro- 


3.10 


51 




N0 2 


lH-isoindole-l,3(2H)- 


"LCMS 
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Procedure 
of 

Example 






rHorip 






496 




2-[4-Chloro-3- 
(trifluoromethyl)phenyl]h 
exahydro-lH-isoindole- 
jl ,o^xi^<iioiie. 


1.07 

LCMS 


51 | 


497 


J 




2-(4-CHoro-2-methoxy-5- 
methylphenyDhexahydro- 
lH-isoindole-l,3(2H)- 
dione. 


2.90 
LCMS 


51 


498 


fX 

CH 3 O^Y^ 
F 


2-(3-Fluoro-4- 
methoxyphenyDhexahydr 
o-lH-isoindole-l,3(2H)- 
dionG. 


2.80 
LCMS 


51 


499 


XT 

(jAo 

CH 3 


2-Bromo-5-(octahydro-l > 3- 
dioxo-2H-isoindol-2- 
yijuKiiiAuiK, clulUj mei/iiyi 
ester. 


3.05 


51 


500 




Hexahydro-2-(4-methyl-3- 

Tl 1 f TOnVl pn vl V 1 TT~i a rvi n r? nl ev_ 
1UU1 upilClljr l/'XrX-loOlIlQOxG- 

l,3(2H)-dione. 


o.u± 
LCMS 


51 


501 


CH 3 O^Y 
CH 3 0 


Hexahydro-2-(3,4,5- 
trimethoxyphenyl)-lH- 
isoindole-l,3(2H)-dione. 


2.65 
LCMS 


51 


502 




2-(3,4- 

DimethoxyphenyDhexahy 
dro-lH-isoindole-l,3(2H)- 
dione. 


2.58 
LCMS 


51 
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-L-G 


Compound 
Name 


Retention 
Time 
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Procedure 

of 
Example 


503 


O 


Hexahydro~2-[2-(2- 
pyridinyl)-lH- 
ben2dmidazol-5-yl]-lH- 
isoindole-l > 3(2H)-dione. 


2.41 
LCMS 


51 


504 




2-(9-Ethyl-9H-carbazol-3- 

yDhexahydro- 1H- 
isoindole-l,3(2H)-dione. 


3.39 
LCMS 


51 


505 




Hexahydro-2-(2-methoxy- 
3-dibenzofiiranyl)-lH- 
isoindolG-1 3(2FCl-c\\nr\& 


3.17 


51 


506 




Hexahydro-2-(2,3 > 4- 
trifiuorophenyl)-lH- 
isoindole-l,3(2H)-dione. 


3.09 
LCMS 


51 


507 


o 

0 


Hexahydro-2-methyl-5- 
(octahydro-l,3-dioxo-2H- 

isoindol-2-yl)-lH- 
isoindole-l,3(2EQ-dione. 


2.29 
LCMS 


51 


508 




Hexahydro-2-[6- 
(methylthio)-5-nitro-8- 
quinolinyl]-lH-isoindole- 
l,3(2H)-dione. 


3.14 
LCMS 


51 


509 




2-[2,5-Dichloro-4-(lH- 
pyrrol-1- 
yl)phenyl]hexahydro-lH- 
isoindole-l,3(2H)-dione. 


3.15 
LCMS 


51 
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510 




Hexahydro-2-(6-methyl-5- 










quinolinyl)- lH-isoindole- 


0.17 


51 




l,3(2H)-dione. 


LCMS 




511 





an -\ ± , x-±jiine unyieiiiyi )~o- 








h 3 c5 vO 


vocidiiyaro-j. , o-cuoxo-zxl- 

isoindol-2-yl)-l- 
naphthalenesulfonamide. 


LCMS 


51 


512 












CH kAo 


(memoxymetnyU-z-oxo- 


2.82 


51 




CVW 0 


_ri-±-Deiizopyraii- 1 -yij- 
lxl-isomaoie-l,3(2H)- , 


T OTV/TQ 

J_OlVLo 




513 


JOT 












tfenzouiiazoIyl)nexahy^ 


2.65 


51 






" Xix-is oinuoie- 1 , o ^z xiy- 


liLflVlO 








dione. 






514 




2-Methoxy-4-(octahydro- 








X) 


l,3-dioxo-2H-isoindol-2- 


2.82 


51 






yDbenzoic acid, methyl 


LCMS 






1 u 

CH 3 


ester. 






515 




2-Methyl-5-(octahydro- 










l,3-dioxo-2H-isoindol-2- 


2.85 


51 




CN 


yl)beiizonitrile. 


LCMS 
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516 




Hexahydro-2-(2-oxo-2H-l- 










benzopyr an-6-yl)- 1H- 


2.64 


51 






isoinHnlp-1 3(9TTLd l'nna 

•lOVALJJ.U.UAC'* JL jO\^Xj./-LLLUilC. 






517 




Hexahydro-2-(2-methvl-8- 










quinolinyl)-lH-isoindole- 


1.10 


51 




l,3(2H)-dione. 


LCMS 




51ft 




2-13,5- 










liisi.triiluoromethyUpheiiy 


3.51 


51 




CF 3 


l]hexahydro-lH-isoindole- 

J. 9 O V, ^Xl^-CU. OIlc . 


LCMS 








Hexahydro-2-(2,4,5- 








CH 3 


trimetnylpneny 1> 1H- 


3,16 


51 




isoindole-l,3(2H)-dione. 


LCMS 




520 


XX 


z-(,4-i* luoro-o- 










methylphenyDhexahydro- 


3.00 


51 




CH 3 


lH-isoindole-1 3f2TTU 
dione. 










Jiexanyaro-zHo-rnetiioxy- 








h 3 c y 


4-metnylpnenyl;-lH- 


0.98 


51 




ch 3 o 


isoindole-l,3(2H)-dione. 


LCMS 




522 


Q 


N-Ethyl-2-methyl-5- 








(octahydro-l,3-dioxo-2H- 


3.01 


51 






isoindol-2-yl)-N- 


LCMS 








phenylbenzenesulfonamid 
e. 
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523 


H '°-^jOr 

H 


2-(2,3-Dimethyl-ffi-indol- 

5-yl)hexahydro-lH- 
isoindole-l,3(2H)-dione. 


2.97 
LCMS 


51 


524 




2-(3- 

DibenzofuranyDhexahydr 
o-lH-isoindole-l,3(2H)- 
dione. 


1.04 
LCMS 


51 


525 




2-(4- 

BromophenyDhexahydro- 
lH-isoindole-l,3(2H)- 
dione. 


3.12 
LCMS 


51 


526 




2-(3-Chloro-4- 
nitrophenyl)hexahydro- 
lH-isoindole-l,3(2H)- 
dione. 


0.98 
LCMS 


51 


527 


xxr 


2-(l,3-Dihydro-2,2- 
dioxidobenzo [c] thiophen- 

5-yl)hexahydro-lH- 
is<rindole-l,3(2H)-dione. 


2.30 
LCMS 


51 


528 


N0 2 


Hexahydro-2-(6-nitro-2- 

naphthalenyl)-lH- 
isoindole-l,3(2H)-dione. 


3.213 
LCMS 


51 


529 


H 


Hexahy dro-2-( lH-indazol- 
5-yl>lH-isoindole- 
l,3(2H)-dione. 


2.45 
LCMS 


51 
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530 


H 2 N^ 


F 


2-(4-Amiiio-2,3,5,6- 
tetrafluorophenyDhexahy 
dro-lH.isoindole-l,3(2H)- 
dione. 


2.86 
LCMS 


51 


531 




CI 


2-(4-Bromo-3- 
chlorophenyDhexahydro- 
lH-isoindole-l > 3(2H> 
dione. 


3.37 
LCMS 


51 


532 


H 3 <^ 


i 

NH 


2-(l,2-Dihydro-4-methyl- 

2-oxo-7- 
quinolinyl)hexahydro-lH- 
isoindole- 1.3( 2H)-dione 


2.73 
LCMS 


51 


533 




4-(Octahydro-l,3-dioxo- 
2H-isoindol-2-yl)-2- 
(trifluoromethyl)benzonitr 
ile. 


3.26 
LCMS 


51 


534 




a 

X) 


Hexahydro-2-(9-oxo-9H- 
fluoren-l-yl)-lH-isoindole- 
l,3(2H)-dione. 


3.07 
LCMS 


51 


535 


CN 


2-Fluoro-5-(octahydro-l,3- 
dioxo-2H-isoindol-2- 
yDbenzonitrile, 


2.22 
LCMS 


51 


536 


Cr 


pr 

0 


Hexahydro-2-(9-oxo-9H- 
fluoren-2-yl)-lH-isoindole- 
l,3(2H)-dione. 


0.23 
LCMS 


51 
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537 




2-(3-Chloro-4- 
iodophenyl)hexahydro- 
lH-isoindole-l,3(2H> 
dione. 


3.40 
LCMS 


51 


538 


F 


2-(4-Bromo-2,3,5,6- 
tetrafluorophenyl)hexahy 
dro-lH-isoindole-l,3(2H)- 
dione. 


3.50 
LCMS 


51 


539 


0 2 >A 

( 




Hexahydro-2-(2,3,5,6- 
tetramethyl-4- 
nitrophenyl)-lH-isoindole- 
1 3(2ED-dione 


3.22 
LCMS 


51 


540 


F F 


Hexahydro-2-(2,2,3,3- 
tetrafluoro-2 ,3-dihydro- 
l,44>enzodioxin-6-yl)-lH- 
isoindole-1.3(2H)-dione 


3.43 
LCMS 

* 


51 


541 




2-(3-Bromo-4- 
methylphenyl)hexahydro- 
lH-isoindole-l,3(2H)- 
dione. 




51 


542 




CH 3 

^^^^^ 


2-(4-Bromo-2- 
methylphenyl)hexahydro- 
lH-isoindole-l,3(2H)- 
dione. 




51 


543 




J 


Hexahydro-2-(l- 
naphthalenyl)-lH- 
isoindole-l,3(2H)-dione. 




51 
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544 


CH 3 


2-(3-Chloro-2- 




















methylphenyl)hexahydro- 




51 






lH-isoindole-l,3(2H)- 










dione. 







Examples 545 to 580 

5 Additional compounds of the formula I were prepared by procedures 

analogous to those described above. The compounds of Examples 545 to 580 have 
the following structure: 




o 



10 where G, the compound name, retention time, and the procedure employed, are set 
forth in Table 6 (L is a bond for the compounds of Table 6). 

The chromatography techniques used to determine the compound retention 
times of Table 6 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
15 4 minutes containing 0. 1 % TFA; 4 mL/min, monitoring at 220 nm. 

LCMS* = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
LC b YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOHZH 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
20 The molecular mass of the compounds listed in Table 6, where provided, were 
determined by MS (ES) by the formula m/z. 
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Retention 


Procedure 


XNO. 




Compound 


xuhc 


OI 






Name 


Min. 


Example 


545 


A, 


(3aa,4a,7a,7aa)-Hexahydro- 


6.85 








2-(2-naphthalenyl)-4,7- 


LCMS 


39B 










546 


NH 2 


t.oaoc,4a > / a, / aoy-.<Hz-Amiiio- 


O CO 

o.o2 






J? 


4,5- 


LC 


39B 






H i pVi 1 m*nnV\ on "^Vi dy q V» "ir/1 t*/\_ 

UJ.U1_U.U1 UpilCIiy l^llcJi.cLlljf til VJ~ 

4 , / -metnano- lxi-isoinaoie- 
i,oi,zxi>aioiie. 






547 




(3aa,4a,7a,7aa)-Hexahydro- 


3.47 & 






T 0 




u.uO 


OZ/XJ 




ft, I -JLLU3 l/IlclllO- xxi-ifaoinQoie- 

l,3(2H)-dione. 


T P 




548 




(3aoc,4a,7(x,7aa)-Hexahydro- 


1.92 








2-(8-hvdroxv- 5-n ui n oli n vl V 


LC 


39B 










549 




(3aa,4a,7ot,7aa>-Hexahydro- 


3.30 & 






2-(l-naphthalenylH,7- 
methano- lH-isoindole- 
l,3(2H)-dione. 


3.44 
LC 


39B 


550 




(3aa,4a,7a,7aa)-4- 


3.29 








(Octahydro-l,3-dioxo-4,7- 


LC 


39B 




methano-2H-isoindol-2-yl)-l- 
naphthalenecarbonitrile. 
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Procedure 
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Compound 


Time 


of 






Name 


Mm. 


Example 


551 


J? 


vociix,*±u. ) / ix, / aix^-xiexanyaro- 


q net 






2-[4-nitro-3- 


LC 


39B 






(tiifluoromethyl)phenyl]-4,7- 
methano-lH-isoindole- 
a. , o v Axxj -cuune . 






559 




(3aa,4aJa,7aa)-2-(4-Bromo- 


3.93 






l-naphthalenyl)hexahydro~ 
4,7-methano-lH-isoindole- 


LC 


39B 


553 




(3aa,4a,7a,7aa)-2-(2- 


4.04 








Fluorenyl)hexahydro-4,7- 


LC 


39B 




methano-lH-isoindole- 






554 




(3aa,4a,7a,7aa)-Hexahydro- 


3.56 






2-(2-methyl-l- 
naphthalenyl)-4,7-methano- 
j.xi-i&uiiiuoie-± ,t>v^n^-cuoiie. 


LC 


39B 


555 


XT 


(3aoc,4a,7a,7aa)-2-(3,5- 


1.70 






i 


DicnlorophenyDhexahydro- 


LCMS 


39B 




CI 


4,7-methano-lH-isoindole- 
l,3(2H)-dione. 






556 




(3aa,4a,7a,7aoc)-2-(3- 


2.83 








ChlorophenyDhexahydro- 


LCMS 


39B 




a 


4, 7-methano-lH-isoindole- 
l,3(2H)~dione. 
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-L-G 


Compound 
in dine 


Retention 
Time 
Mln. 


Procedure 
of 

Example 


557 


ci 


(3aa,4a,7a,7aa)-2-(3-Chloro- 
4-fluorophenyl)hexahydro- 
4,7-mefhano-lH-isoindole- 
l,3(2H)-dione. 


3.11 

LCMS 


39B 


558 


<? 

CF 3 


voaa,4(x, / a, / aaj-xiexanyaro- 
2-[3- 

(trifluoromethyl)phenyl] -4,7- 
xaethano- IH-isoindole- 
l,3(2H)-dione. 


O 1 o 

LCMS 


39B 


559 


CF 3 

« 


voaa,4oc, /a,7aa;-2-l4-r>ronio- 
3- 

(trifiuoromethyl)phenyl]hex 
ahydro-4,7-methano-lH- 
lsomaoie-XjO^zii^-aioiie. 


3.57 
LCMS 


39B 


560 


dig 


(3aa,4a,7a,7aa)-2-(4-Bromo- 
3-methylphenyl)hexahydro- 
4,7-methano-lH-isoindole- 
l,3(2H)-dione. 


3.35 
LCMS 


39B 


561 


HN>>L 


voaoc,4a, / oc, / aou-^H i,z- 
Dihydro-4-methyl-2-oxo-7- 
quinoUnyl)hexahydro-4,7- 

m ethano- IH-i soindole- 
l,3(2H)-dione. 


ZAo 

LCMS 


39B 


562 




(3aa,4oc,7a,7aa)-Hexahydro- 
2-(4-pyridinyl)-4,7-metliano- 
lH-isoindole-l,3(2H)-dione. 


1.19 
LC 


39B 
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Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 


Time 


of 






Name 


Min 


rL>A«i0iUlG 




Or 


(3aa > 4a > 7a,7aa)-Hexahydro- 
2-(l-oxido-4-pyridiiiyl)-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 


1.47 
LC 


39B 


564 




(3aa,4a,7a,7aa)-Hexahydro- 


1.57 






ill 


2-(6-quinolinyl)-4,7- 


LC 


39B 






methano-lH-isoindole- 








; l,3(2H)-dione. 






cue 
565 




(3aa,4a,7a,7aa)-Hexahydro- 


2.08 








2-(l-oxido-6-quinolinyl)-4,7- 


LCMS 


39B 






methano-lH-isoindole- 
l,3(2H)-dione. 






300 


° 2N ii) 


(3aa,4ocJa,7aa)-Hexahydro- 


2.59 






2-(5-nitro-8-isoquinoliny)- 


LC 


39B 






4,7-methano-lH-isoindole- 
l,3(2H>dione, 
trifluoroacetate (1:1). 








H 3 C« 


(3aa,4oc,7a,7aa)-Hexahydro- 
2-[4- 

(methylsulfonyl)phenyl]-4,7- 
methano-lH-isoindole- 
1.3(2H)-dione 


2.03 
LCMS 


39B 


568 


H 3 (T 


(3aa,4a,7a,7aa)-Hexahydro- 
2-[4-(methylthio)phenyl]- 
4,7-methano-lH-isoindole- 
l,3(2H)-dione. 


2.79 
LCMS 


39B 



-228- 



WO 02/067939 



PC17US02/05302 



Ex. 






Retention 


Procedure 


No. 


-L-G 


Compound 
Name 


Time 
Min. 


of 

Example 


569 




(JtafY Art 7rv 7onA A 

(Octahydro-l,3-dioxo-4,7- 
methano-2H-isoindol-2- 
vl )benzenesiilfnnfl m i H p 


i on 

i.yu 
LCMS 


39B 


570 


H 3 C" S 


^oaotj^oc, / a, / aa>xiexanyaro- 


1.98 






2- [4-(methylsulfinyl)phenyl] - 
4,7-methano-lH-isoindole- 


LCMS 


! 39B 


571 




^oaa,4a, / a,7aa>2-(4-Fluoro- 


2.87 & 






l-naphthalenyl)hexahydro- 
4,7-methano-lH-isoindole- 
l,3(2H)-dione. 


2.93 
LCMS 


39B 


572 




(Qory Am r 7n 7q/v^ /I 








tUctanyaro-l,3-dioxo-4,7- 
me LxidJiL>-zri**isoiriQOi--z-yi J.- 
naphthalenecarboxylic add, 
methyl ester. 


3.02 


39B 


573 




(3ant 4fY la InrtW -fl 1- 


9 Oft Xr 

z.zo oc 






Dioxido-2H-naphth[l,8- 


' 2.43 


39B 




cd]isothiazol-5- 
yl)hexahydro-4,7-methano- 
lH-isoindole-l,3(2H)-dione. 


LC 




574 




(3aa,4a,7a,7aa)-Hexahydro- 
2-(6-hyciroxy-3-pyridinyl)- 
4,7-methano-lH-isoindole- 
l,3(2H)-dione. j 


1.49 
LCMS 


39B 
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Ex. 
No. 


-L-G 


Compound 


Retention 
Time 
Min. 


Procedure 
of 

Example 


575 


to 


(3aa,4a,7a,7aa)-2-(l,2- 
Benzisothiazol-3- 
yl)hexahydro-4,7-methano 
lH-isoindolp-1 3(9JT\-Mnru* 


2.59 
LCMS 


39B 


576 


to 


(3aa,4a,7a,7aa)-2-(3- 
Benzofuranyl)hexahydro- 
4, 7-meth.ano- 1 H-is oindole- 
l,3(2H)-dione. 


3.04 
LCMS 


39B 


577 




(Octahydro-l,3-dioxo-4,7- 
methano-2H-isoindol-2-yl)-2- 
benzofurancarboxylic acid, 
ineuiyi ester. 


3.08 
LCMS 


39B 


578 




(3aa,4oc,7a,7aa)-Hexahydro- 
2-[4-(4-isothiazolyl)phenyl]- 
4,7-methano-lH-isoindole- 


2.74 
LC 


39B 


579 


a 


(3aa,4a,7a,7aa)-2-(3-Cliloro- 
4-hydroxyphenyl)hexahydro- 
4,7-methano-lH-isoindole- 
l,3(2H)-dione. 


2.36 
LC 


39B 


580 


H 


(3aa,4a,7a,7aa)-Hexahydro- 

2-[4-(lH-tetrazol-5- 
yl)phenyl]-4J-methano-lH- 
isoindole-l,3(2H)-dione, 
trifluoroacetate (1:1). 


2.13 
LC 


39B 
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Examples 581 to 588 



Additional compounds of the formula I were prepared by procedures 
5 analogous to those described above. The compounds of Examples 581 to 588 have 
the following structure: 



10 where G, the compound name, retention time, and the procedure employed, are set 
forth in Table 7 (L is a bond for the compounds of Table 7). 



times of Table 7 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
15 4 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm. 

*LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 na 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
20 The molecular mass of the compounds listed in Table 7, where provided, were 
determined by MS (ES) by the formula m/z. 




The chromatography techniques used to determine the compound retention 
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Table 7 



Ex. 




A/B 




Retention 


Procedure 


No. 






Compound 
Name 


Time 
Min. 


of 

Example 


581 


CF 3 


A 


(3acx,4a,4ap,5ap,6a J 6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-[3- 
(tri£luoromethyl)phenyl]-4,6- 
methanocycloprop[f]isoindole- 
l,3(2H,3aH>-dione. 


3.21 
LC 


10B 


mi 

JO*/ 




A 

A 


(3aa,4oc,4ap,5aP,6a,6aa)- 


3.35 










4,4a,5,5a,6,6a-Hexahydro-2-[4- 
nitro-3- 
(trifluoromethyl)phenyl]-4,6- 
methanocycloprop[f]isoindoIe- 
1 ,3(2H,3aH)-dione. 


LC 


10B 






A 


(3aa,4a,4ap,5ap,6o,6aa> 


5.74 & 








4,4a,5,5a,6,6a-Hexahydro-2-(4- 


6.01 


10B 








nitro-l-naphthalenyl)-4,6- 
methanocycloprop[f]isoindole- 
l,3(2H,3aH)-dione. 


LC 




584 

Jut 




A 


(3aa,4a,4ap,5ap,6a,6acx)-2- 


2.59 






HN^Js. 




(1 ,2-Dihydro-4-methyl-2-oxo-7- 


LC 


10B 








quinolinyl)-4,4a,5,5a,6,6a- 
hexahydro-4,6- 
mcthanocvclotjiion rfl i ^oin dol ft- 
l,3(2H,3aH)-dione. 






585 


CF 3 


B 


(3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-[3- 
(trifluoromethyl)phenyl]-4,6- 
methanocycloprop[f]isoindole- 


3.34 
LC 


11B 
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l,3(2H,3aH)-dione. 






586 


XX 

I 


B 




O.DO 








\P p-JUiciUoropnenyl;- 
4,4a,5,5a,6,6a-hexahydro-4,6- 
methanocycloprop[f]isoindole- 
U(2H,3aH)-dione. 




1 IT) 

IIB 


587 




B 


(3aoc4p,4aa,5aa,6p,6aoc)- 


3.44 










4,4a,D,ja,o,oa-Hexanyaro-2-[4- 


T i~\ 

LC 


11B 




CF 3 




nitro-3- 
(tnfluoromethyl)phenyl]-4,6- 
methanocycloprop[f]isoindole- 
l,3(2H,3aH)-dione. 






588 




B 


(3aa,4p,4aa,5aoc,6j3,6aa>2- 


2.77 










V^r^ j^iuyuj^j-^mcinyi-z-oxo- /- 


T P 


1 1"R 
1115 








quinolinyl>4,4a,5,5a,6,6a- 
hexahydro-4,6- 
methanocycloprop [f]isoindole~ 
l,3(2H,3aH)-<Iione. 







Examples 589 to 601 



Additional compounds of the formula I were prepared by procedures 
5 analogous to those described above. The compounds of Examples 589 to 601 have 
the following structure: 




where G, the compound name, retention time, and the procedure employed, are set 
10 forth in Table 8 (L is a bond for the compounds of Table 8). 
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The chromatography techniques used to determine the compound retention 
times of Table 8 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm. 
5 *LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
The molecular mass of the compounds listed in Table 8, where provided, were 
10 determined by MS (ES) by the formula m/z. 



Table 8 



Fx. 
No. 


■L-G 


Am 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


589 




A 


(3aa,4p,7p,7aa)-3a,4,7,7a- 
tetrahydro-2-(2- 
naphthalenyl)-4,7- 
methano- lH-isoindole- 
l,3(2H)-dione. 


1.68 
*LCMS 


3B 


590 




B 


(3aa,4p,7p,7aa>- 
Hexahydro-2-(l- 
naphthalenyl)-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 


1.57 
*LCMS 


4B 


591 


ci 


A 


(3ao,4p,7p,7aa)-2-(3,5- 
Dichlorophenyl)-3a,4,7,7a- 
tetrahydro-4,7-methano- 


3.53 
LCMS 


3B 
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lH-isoindole-l,3(2H)- 












dione. 






592 


T 


A 


^jaix/f p, / p, /aoyoa/t, /, /a- 


D.IO 








1 etranydro-2- [3 - 


LCMS 


3B 








(tntluorometnyl)pnenyl]~ 
4,7-methano- lH-isoindole- 
l,3(2H)-dione. 






593 




A 

r\ 


(jaa,4p, /p, /aa)-3a,4,7,7a- 


2.52 










Tetrahydro-2-(4-methyl-2- 


LCMS 


3B 






oxo-2H- 1 -benzopyran-7- 

ylM,7-methano-lH- 
isoindole-1 ,3(2H)-dione. 






594 




A 


(3aoc,4p,7p,7aa)-3aA7,7a- 


3.27 










Tetxahydro-2-[4-nitro-3- 


LCMS 


3B 




CF 3 




(trifluoromethyl)phenyl]- 
4,7-methano- lH-isoindole- 
l,3(2H)-dione. 






595 


JfjL 

0 2 N J^j) 


A 


(3aa,4p,7p,7aa)-3a,4,7,7a- 


3.01 








Tetxahydro-2-(4-nitro- 1- 

naphthalenyl)-4,7- 
methano- 1 H-isoindole- 
l,3(2H)-dione. 


LCMS 


3B 


596 




T> 


(3aa,4p, /p,7aa)- 


1 AC 

1.45 










Hexahydxo-2-(2- 


*LCMS 


4B 






naphthalenyl)-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 






597 


CF 3 


B 


(3ao,4p,7p,7aa> 
Hexahydro-2-[3- 
(trifluoromethyl)phenyl]- 
4,7-methano- lH-isoindole- 


3.25 
LC 


4B 
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l,3(2H)-dione. 






598 


T 


B 


C3anr 4ft 7R 7aryV9-n 
i^iciuurupoenyi juexanyuro** 
4J-methano-lH-isoindole- 
l,3(2H>dione. 


t r* 


/IT} 

4.D 


599 




B 




3 41 










Hexahydro-2-[4-nitro-3- 


LC 


4B 




CF 3 




Itniiuoiumetnyi /pnenyij - 
4,7-methano- lH-isoindole- 
l,3(2H)-dione. 






600 


jOC 


B 


\ k ^aix,^'P, / p, / aoy- 










rlexanyaro-2-(4-nitro- 1 - 


3.22 


4B 






napntnalenyl)-4,7- 
methano- lH-isoindole- 
l,3(2H>dione. 


LC 




601 


QYY CH 3 


B 


(3aoc4B 7B 7aaV2-fl 2- 


2.68 










Dihydio-4-methyl~2-oxo-7- 


LC 


4B 






qiiinolinyl)hexahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 







Examples 602 to 613 



Additional compounds of the formula I weie prepared by procedures 
5 analogous to those described above. The compounds of Examples 602 to 613 have 
the following structure: 
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where G, the compound name, retention time, and the procedure employed, are set 
forth in Table 9 (L is a bond for the compounds of Table 9). 

The chromatography techniques used to determine the compound retention 
5 times of Table 9 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
*LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH7H 2 0 
over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
10 LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
The molecular mass of the compounds listed in Table 9, where provided, were 
determined by MS (ES) by the formula m/z. 

15 

Table 9 



Ex. 




A/B 




Retention 


Procedure 


No. 






Compound 
Name 


Time 
Min. 


of 

Example 


602 




A 


(3acx,4oc,5a,7a,7aa> 


1.95 










Hexahydro-2-(2- 


*LCMS 


7C 








naphthalenyl)-5-phenyl- 

4,7-methano-lH- 
isoindole-l,3(2H)-dione. 






603 


CF 3 j 


A 


(3aa,4a,5a,7a,7aoc)- 
Hexahydro-5-phenyl-2-[3- 
(trifluoromethyl)phenyl]- 

4,7-methano-lH- 
isoindole-1 ,3(2H)-dione. 


1.94 
*LCMS 


7C 
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604 




A 


(3aa,4a,5a,7oc,7aa)- 


1.83 










Hexahydro-2-(l- 


*LCMS 


7C 






naphthalenyl)-5-phenyl- 

4,7-methano-lH- 
isoindole-1 ,3(2H)-dione. 






605 


ixr 


A 


(3aa,4a,5a,7cc,7aa>2- 
(3 4- 

Dichlorophenyl)hexahydr 
o-5-phenyl-4,7-methano- 
lH-isoindole-l,3(2H> 
dione. 


1.97 
*T CMS 


7P 

/ 


606 


Y 


A 


(3acvkx,5a,7a,7aa)-2- 

xJicnioropnenyl;nexanyar 

lH-isoindole-l,3(2H)- 
dione. 


2.03 




607 


Yy CH 3 


A 


(3aa,4ce,5a,7a,7aa)-2- 


3.26 










(1 2-Dihvdrn-4-m<»thv1-9- 


T CMS 


/ 






OXC^- 
phenyl-4,7-methano- 1H- 
isoindole-l,3(2H)-dione. 






608 


Yy CH 3 


B 


(3aa,4a,5p,7a,7aa)-2- 


1.62 










( 1 ,2-Dihydro-^methyl-2- 


*LCMS 


9B 






oxo-7- 
quinolinyl)hexahydro-5- 
phenyl-4,7-methano-lH- 
isoindole-l,3(2H)-dione, 
trifluoroacetate (1:1). 
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609 


Or 

CF 3 


B 


(3aoc,4oc5 B.7oc.7aaV 

ncAony uxu- **piiciiyi"-z- ^ j- 
vuuu uui uiiic iiiyi ^pnonyij - 

4,7-methano-lH- 
isoindole-l,3(2H)-dione. 


3.59 


yj5 


610 




A 


(3aa,4a,5a,7a,7aa)- 


3.81 












T CMS 


7P 








^irijjuoroiiicinyi ypnoiiyij- 
j-pnenyi-4, /-metnaoo 
lH-isoindole-l,3(2H)- 
dione. 






611 




A 


^ary A/v ^rv 7rv 7ar\A 
^ jaix/HA, JU, /IX, / aCX 










nexajiyaro-z-(4-iutr(> 1- 




7C 






napntnalenyl)-D-pnenyl- 

4,7-methano-lH- 
isoindole--l ,3(2H)-dione. 






612 




B 


f^nr/ Art 7/v 7arv\ 


^ AO 








j^exanyaro-z-Q4-nitro- 1 - 




9B 






napntnalenyl;-5-pnenyl- 

4,7-methano-lH- 
isoindole- 1 , 3(2H)-dione. 






613 




B 


(3aoc,4a,5p,7a,7aa)- 


3.68 










Hexahydro-2~[4-nitro-3- 


LCMS 


9B 








(trifluoromethyl)phenyl]- 
5-phenyl-4,7-methano- 
lH-isoindole-l,3(2H)- 
dione. 
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Examples 614 to 621 



Additional compounds of the formula I were prepared by procedures 



analogous to those described above. The compounds of Examples 614 to 621 have 
5 the following structure: 



where G, the compound name, retention time, and the procedure employed are set 
10 forth in Table 10 (L is a bond for the compounds of Table 10). 

The chromatography techniques used to determine the compound retention 
times of Table 10 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm. 

15 *LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
The molecular mass of the compounds listed in Table 10, where provided, were 

20 determined by MS (ES) by the formula m/z. 
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Table 10 



Ex. 




A/B 




Retention 


Procedure 




t r* 




Compound 
Name 


Time 
Min. 


Ol 

Example 


614 




A 


(3aoc,4p,8p,8aa)- 


1.81 










4,5,6,7,8,8a-Hexahydro-2-(4- 


*LCMS 


IB 






nitro- l-naphthalenyl)-4,8- 
c Li lcnocycioncpia icj pyrrole-* 
1 ,3(2ri,3aH)-aione. 










A 


(3aa,4p,8p,8aa)- 
4,5,6,7,8,8a-Hexahydro-2-(4- 

nitrophenyl)-4,8- 
cuienocycioiiepta[c jpyrroie^ 

•i o/htt o tt\ j« 

1 ,3(2H,3aH)-dione. 


1.72 
*LCMS 


IB 


olo 




A 


(3a<x,4p,8p,8acc)~ 


2.01 










4,5,6,7,8,8a-Hexahydro-2-(2- 


*LCMS 


IB 








naphthalenyl)-4,8- 
ethenocyclohepta[c]pyrrole- 










A 

A 


(3aa > 4p,8p,8aa)-2-[4- 


2.04 








Bromo-3- 


*LCMS 


IB 








(trijfluoromethyl)phenyl]- 
4,5,6,7,8,8a-hexahydro-4,8~ 
ethenocyclohepta[c]pyrrole- 
l,3(2H,3aH)-dione. 






618 


:xr 


B 


(3aa,4p,8p,8aoc)-2-(3,4~ 


2.09 








Dichlorophenyl)- 
4,5,6,7,8,8a-hexahydro-4,8- 
ethanocyclohepta[c]pyrrole- 


*LCMS 


2B 
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l,3(2H,3aH)-dione. 






619 




B 


{ja<x,4p,op,oacy- 
4,5,6,7,8,8a-Hexahydro-2-(4- 
nitro-l-naphthalenyl)-4,8- 
ethanocyclohepta[c]pyrrole- 
l,3(2H,3aH)-dione. 


1 A1 

1.91 
*LCMS 


2B 


620 




A 
/\ 


(3aa»4p,8p > 8aa)-2-(3 t 4- 
Dichlorophenyl)- 
4,5,6,7,8,8a-hexahydro~4,8- 
ethenocyclohepta[c]pyrrole- 
l,3(2H,3aH)-dione. 


1.94 
*LCMS 


IB 


621 


XX 

ci 


A 


4ft Rft RanA 0 (1 K 
\Oa\l*fty)yO p,oa(X;-Z-(p, j- 

Dichlorophenyl)- 
4,5,6,7,8,8a-hexahydro-4,8- 
ethenocyclohepta[c]pyrrole- 

l,3(2H,3aH)-dione. 


*LCMS 


IB 



Examples 622 to 635 

Additional compounds of the formula I were prepared by procedures 
analogous to those described above. The compounds of Examples 622 to 635 have 
5 the following structure: 




where G, the compound name, retention time, and the procedure employed are set 
10 forth in Table 11 (L is a bond for the compounds of Table 11). 

The chromatography techniques used to determine the compound retention 
times of Table 11 are as follows: 
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LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0. 1 % TFA; 4 mL/min, monitoring at 220 nm. 
*LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm. 
5 LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
The molecular mass of the compounds listed in Table 11, where provided, were 
determined by MS (ES) by the formula m/z. 



10 Table 11 



Ex. 
Mo. 


-L-G 


Compound 
Name 


Retention 
Time 
Minu 


Procedure 
of Example 


622 




(3a<x,4a,7oc,7aa)-4,5,6,7,8,8- 
Hexachloro-3a,4,7,7a- 
tetrahydro-2-(3- 
mtrophenyl)-4,7-methano- 
lH-isoindole-l,3(2H)-,dione. 




51 


623 


J* 


(3ao,4oc,7a,7aa)-4,5 > 6,7,8,8- 
Hexachloro-2-[4- 
(methylthio)phenyl]- 
3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




51 


624 


XX 

1 

CH 3 


(3aa,4a,7a,7aa)-4,5,6,7,8,8- 
Hexachloro-2-(5-chloro-2- 

methoxyphenyl)-3a,4,7,7a- 
tetrahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




51 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 






625 


or 

T 

och 3 


(3aoc,4ot,7a,7aa).4,5,6,7,8,8- 
Hexach1nro-3fl 4 7 7a- 

tetrahydro-2-(3- 
methoxyphenyl)-4, 7- 
methano-lH-isoindole- 
l,3(2H)-dioiie. 




01 


626 




f3or/ 4#v 7rv 7oM /IK ft 7 Q Q 

Hexachloro-3a,4,7,7a- 
tetrahydro-2-(l- 
naphthalenyl)-4,7-methano- 
lH4soindole-l,3(2H)-dione. 




51 


627 


CH 3 


/Qo/v /irv 7/v 7anA /i R ft 7 Q Q 

voaoCj^a, /<x, # aoy-4,0,0, / ,0,0- 

Hexachloro-2-(2,3- 
dimethylphenyl)-3a,4,7,7a- 
tetrahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




51 


628 




(3ant AaJlct lan\£ f> fi 7 ft ft- 

Hexachloro-2-(3,4- 
dichlorophenyl)-3a,4,7,7a- 
tetxahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




51 


629 




(3aa,4a,7<x,7aoc)-2-(4- 
Bromophenyl)4,5,6,7,8,8- 
hexachloro-3a,4,7,7a- 
tetrahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




51 
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Ex. 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 




630 


CH 3 


(3aa,4a,7a,7aa)-4,5,6,7,8,8- 

xiexaciiioro-oa.,4, / , / a- 
tetrahydro-2-[2-methyl-5-(l- 
methylethyl)phenyl]-4,7- 
methano- lH-isoindole- 






631 


oc 


(3aa,4a,7cc,7aa)-N-(2- 
cyanophenyD-1,4,5,6,7,7- 
hexachloro-5-norbornene- 
2,3-dicarboximide 




51 


632 


Civ ^ 


U>aa,4a, /oc,7aoy-4,5,6,7,8,8- 
Hexachloro-2-(3-chloro-4- 
methylphenyl)-3a,4,7,7a- 

tetrahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




51 


633 




u>aa,4(x, / oc, / a<x;-4,o,b, /,o,o- 

Hexachloro-2-(2,3- 
dichlorophenyl)-3a,4,7,7a- 
tetrahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




51 


634 


or 

SCH 3 


(3aa,4a,7cc,7aa)-4,5,6,7,8,8- 
Hexachloro-3a,4,7,7a- 
tetrahydro-2-[3- 
(methylthio)phenyl] -4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




51 
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Ex, 
No. 


-L-G 


Compound 
Name 


Retention 
Time 
Mux 


Procedure 
of Example 






^ Ooru A first T~ ^>.\ A tZ G T D O 

loacc,4a, /a,7aa>4,5,o,7,8,8- 

Hexaoh 1 -f 4-fl n nrn -3- 
nitrophenyl)-3a,4,7,7a- 
tetrahy dro-4, 7-methano- 1H- 
isoindole-l,3(2H)-dione. 




□ J. 













Examples 636 to 679 

5 Additional compounds of the formula I were prepared by procedures 

analogous to those described above. The compounds of Examples 636 to 679 have 
the following structure: 




10 where G, the compound name, retention time and the procedure employed are set 
forth in Table 12 (L is a bond for the compounds of Table 12). 

The chromatography techniques used to determine the compound retention 
times of Table 12 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
15 4 minutes containing 0. 1 % TFA; 4 ml/min, monitoring at 220 nm. 

*LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
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The molecular mass of the compounds listed in Table 12, where provided, were 
determined by MS (ES) by the formula m/z. 



Table 12 

5 



Ex. 

INO. 


Vr 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


636 


CH 3 


3a,4,7,7a-Tetrahydro-2- 
(6-methyl-2-pyridinyl)- 

isoindole-l,3(2H)-dione. 




25D 
or 

38A 


637 




3a,4,7,7a-Tetrahydro-2- 
(4-pyridinyl)-4,7- 

TnPTrl51Tlfw1 TT-icniTi rlnlo— 
A"C LJUcmtr* x x J. x&uiii u.uic~ 

l,3(2H)-dione. 




25D 
or 
38A 


638 




2-(4-Ethoxyphenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




25D 
or 
38A 


639 




3a,4,7,7a-Tetrahydro-2- 

(3-pyridinyl)-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




25D 
or 

38A 


640 


0^ 


3a,4,7,7a-Tetrahydro-2- 

(2-pyridinyl)-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




25D 
or 

38A 
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Ex. 






Retention 


Procedure 


No, 


G 


Compound 
Name 


Time 
Mm. 


of 

Example 




Y 3 

a 


oa,4,7 ,7a- 1 etranydro-2- 
to-metnyl-2-pyndinyl)- 

4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




25D 
or 
38A 


642 


CH 3 


N-(4,6-Dimetliyl-2- 








H 


pyrmidinyl)-4- 




25D 




(.l,o,oa,4,7,7a- 
hexahydro-l,3-dioxo- 
4,7-methano-2H- 
^ isoindol-2- 
yl)benzenesulfonamide. 




or 
38A 






oa,4, / , / a- 1 etranydro-2- 
[4-(2- 

,i a »i i \ i n 

hydroxyethyljphenylj- 

4,7-methano-lH- 
isoinaoie- 1 ,o rij-ciioiie. 




25D 
or 

38A 


644 


SH 


3a,4,7,7a-Tetrahydro-2- 








(2-mercaptophenyl)-4,7- 




25D 




methano-lH-isoindole- 
l,3(2H)-dione. 




or 
38A 


645 




2-fl 3 3a 4 7 7a- 
Hexahydro-l ,3-dioxo- 




25D 






4,7-methaQO-2H- 
isoindol-2-yl)benzoic 
acid. 




or 
38A 
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Ex. 






Retention 


Procedure 


No, 


G 


Compound 


Time 


of 






Name 


Min. 


Example 


646 




2-(l,3,3a,4,7,7a- 








6- 


nt? jLcLiiy uro - _l , o - oi o xo- 








4,7-methano-2H'- 
isoindol-2-yl)benzoic 
acid, methyl ester. 




or 
38A 


647 




4-(l,3 3a 4 7 7a- 








xxcActiiy uro- J. ,0-111 0X0- 

^t, / -me Liiaiio-Zxi- 
isoindol-2-yl)benzoic 
acid. 




ocn 
Aou 

or 
38A 


648 


H 3 C Y 


3-fl 3 3a 4 7 7a- 










Hexahydro-l,3-dioxo- 




25D 




4,7-methaiio-2H- 
isoindol-2-yl)benzoic ! 
acid, methyl ester. 




or 
38A 


649 




4-(l,3 3a 4 7 7a- 
xitj Aaiiy aro- ± , o-cu oxo- 
4,7-methano-2H- 
isoindol-2- 
yDbenzenesulfonamide. 




or 

38A 


650 




N-(4,5-Dihydro-5- 








H ° 


methyl-3-isoxazolyl)-4- 

(l,3,3a,4,7,7a- 
hexahydro-l,3-dioxo- 
4,7-methano-2H- 
isoindol-2- 
yDbenzenesulfonamide. 




25D 
or 
38A 
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Ex. 






Retention 


Procedure 


No. 


G 


Compound 
Name 


Time 
Min. 


of 
Example 




OH 


oa,4,7,7a-Tetrahydro-2- 
(24iydroxyphenyl)-4,7- 
methano- lH-isoindole- 
l,3(2H)-dione. 




25D 
or 
38A 


652 




oa,4, /, /a-l etranyaro-2- 










[4- 

(phenylmethoxy)phenyl 

]-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




25D 
or 
38A 






da,4,7,7a- 1 etranydro-2- 








[2- 

(phenylmethoxy)phenyl 

] -4 , 7-me thano- 1H- 
isoindole-l,3(2H)-dione. 




25D 
or 
38A 


654 




oa,4, /, /a-l etranyaro-2- 
[3- 

(phenylmethoxy)phenyl 

1 i n i ji. _ f XT 

J -4, 7-metnano-lH- 
isoindole-l,3(2H)-dione. 




25D 
or 
38A 


655 


1 


oa,4, / , / a- 1 etranyaro-2- 










[4-1(4- 
nitn>phenyl)methoxy]p 




25D 
or 




henyl]-4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




38A 


656 




3a,4,7,7a-Tetrahydro-2- 










[2-K4- 
nitrophenyl)methoxy]p 




25D 
or 
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Ex. 






Retention 


Procedure 


No. 


G 


Compound 
Name 


Time 
Min. 


of 

JuAalll Ulc 






henyl]-4,7-methano-lH- 




38A 






isoindole- l,3(2H)-dione. 






657 




3a,4,7,7a-Tetrahydro-2- 
[3-[(4- 




25D 






nitrophenyl)methoxy]p 




or 




henylMJ-methano-lH- 




38A 






isoindole-l,3(2H)-dione. 






658 


A 


3a,4,7,7a-Tetrahydro-2- 








"XkJ 


[4-[(4- 

methylphenyl)methoxy] 
phenyl]-4,7-methano- 
lH-isoindole-l,3(2H)- 
dione. 




25D 
or 
38A 


659 


XX 


3a,4,7,7a-Tetrahydro-2- 

r C\ Tf A 

[3-[(4- 




25D 






methylphenyDmethoxy] ' 




or 




phenyl]-4,7-methano- 




38A 




CH 3 


lH-isoindole-l,3(2H)- 
dione. 






660 




3a,4,7,7a-Tetrahydro-2- 








methylphenyDmethoxy] 
phenyl]-4,7-methano- 
lH-isoindole-l,3(2H)- 
dione. 




aqD 
or 
38A 
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Ex. 






Retention 


Procedure 


No. 


G 


Compound 
Name 


Time 
Min. 


of 
Example 


661 


CH 3 I 


2-[4-[(4- 
jj u by ipxitjiiy i/me moxy J p 




ZbL) 






henyl]-3a,4,7,7a- 
tetrah.ydro-4 , 7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




or 
38A 


662 




2-[2-[(4- 
ButylphenyDmethoxy] p 




25D 






henyl]-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




or 
38A 


663 


CH 3 


2-[3-[(4- 
r>utyipnenyi;metnoxyj p 
henyl]-3a,4,7,7a- 
tetrahydro-4,7- 
methano- lH-isoindoIe- 
l,3(2H)-dione. 




25D 
or 
38A 


664 




2-[4-[(2- 








Chloronh envl^m pf,h rorvl 
phenyl]-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




or 
38A 
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Ex. 






Retention 


Procedure 




G 


Compound 
Name 


Time 
Min. 


of 

Example 


665 




2-[4-[(4- 








a XXJ 


ChloroDhen vl )me th oxvl 
pnenyij-oa,ft, # , / a- 
tetrahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




or 
38A 


666 


a xx X$ 


2-[2-[(4- 








v/mui upiieiiy i/iiieiriiuxyj 
pnenyij-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




OK "TV 

or 
38A 


667 




2-[2-[(2- 








v^xjjlui vyiixmy l/LUtJLiiuxyj 

pnenylj-3a,4,7,7a- 
tetrahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




ZDJJ 

or 
38A 


668 




2-[3-[(2- 










ChloronHfin vl Ym ptTi nwl 
puenyij-oa,4, / , * a- 
tetrahydro-4,7- 
methano-lH-isoindole- 
l,3(2H)-dione. 




or 

38A 


669 




2-[3-[(4- 








Chlorophenyl)methoxy] 
phenyl]-3a,4,7,7a- 




25D 
or 
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Ex. 
INO. 




Compound 
Name 


Retention 
Time 
Min. 


Procedure 

nf 
vx 

Example 






tetrahydro-4,7- 
methano-lH-isoindole- 

1 K9TD rh'rmo 

jl ,o v^-Li/~ Qione . 




38A 


670 


CX 


3a,4,7,7a-Tetrahydro-2- 
phenyl-4,7-methano- 
lH4soindole-l,3(2H)- 
dione. 




25D 
or 

on A 

S8A 


671 




2-[(Benzoyloxy)phenyl]~ 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




25D 
or 
38A 


#579 


o 


2-l3-C3,4- 
DimethylbenzoyDpheny 
l]-3a,4,7,7a-tetrahydro- 

4,7-methano-lH- 
isoindole-l,3(2H)-dione. 




25D 
or 
38A 




CH 3 


2-(3,4- 
Dimethylphenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methanolH- 
isoindole-l,3(2H)-dione. 




25D 
or 

38A 


674 




4-(l 3 3a 4 7 7a- 
Hexahydro-l,3-dioxo- 

4,7-niethaiio-2H- 
isoindol-2-yl)benzoic 

acid, ethyl ester. 




25D 
or 

38A 
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Ex, 
No. 


G 


Compound 
Name 


Retention 
Time 


Procedure 
of 

Example 


675 


1 

H V^Y 0H 

0 o 


0-11,0 ,oa,4, / , / a- 
Hexahydro- 1 ,3-dioxo- 
4,7-methano-2H- 
isoindol-2-yl)-l,3- 
benzenedioic acid. 




25D 
or 

38A 


676 


& 


4-[2-(l,3,3a,4,7,7a- 
Hexahydro-l,3-dioxo- 
4,7-methano-2H- 
isoindol-2- 
yl)phenoxy]benzonitrile 




25D 
or 
38A 


D# / 


3 v o 

Cl 


2-(5-Chloro-2- 
methoxyphenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 
isomaoie-i,o^zJtl>dione. 




25D 
or 
38A 


678 


H 3 Cn^O 


2-(2-Acetylphenyl)- 
3a,4,7,7a-tetrahydro- 
4,7-methano-lH- 

isoindnlp-1 /M^TTVHirmp 




25D 
or 

OOrV 


679 




3a,4,7,7a-Tetrahydro-2- 
[4-(5-oxazolyl)phenyl]- 

4,7-methanolH- 
isoindole-l,3(2H)-dione. 




25D 
or 

38A 



-255- 



WO 02/067939 



PCT/US02/05302 



Examples 680 to 702 

' Additional compounds of the formula I were prepared by procedures 
analogous to those described above. The compounds of Examples 680 to 702 have 
the structures, compound names, retention times, and were prepared by the procedures 
5 indicated in Table 13. 

The chromatography techniques used to determine the compound retention 
times of Table 13 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 

4 minutes containing 0. 1 % TFA; 4 mL/min, monitoring at 220 nm. 
10 *LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 

over 2 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 

LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 

minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 

The molecular mass of the compounds listed in Table 13, where provided, were 
15 determined by MS (ES) by the formula m/z. 

ND = no data provided; compound was unstable under chromatography conditions 

employed 

Table 13 



Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of Example 


680 




(3aot,4ot,7a,7aa)- 

2-[4-Bromo-3- 
(trifluoromethyl 
)phenyl]- 
3a,4,7,7a- 
tetrahydro-5- 
methyl-4,7- 
methano-lH- 


7.72 
LCMS 


30 
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fl 



Ex. 








Retention 


Procedure 


No. 




Structure 


Compound 
Name 


Time 


of Example 
















isoindole- 












l,3(2H)-dione. 






681 




7 


(3aoc,4oc,7oc,7aa)- 


3.45 








2'-[4-Bromo-3- 


LC 


12B 






(trifluoromethyl 
)phenyl]- 












3'a,4',7',7'a- 












tetrahydrospiro[ 












cyclopropane- 












1,8'- 












[4,7]methano[l 












HQ isoindole] - 












r,3'(2TD-dione. 






682 




lL h 


(3ao,4p,4aa 


3.597 








6aa,7p,7aa)-2- 


LC 


29 






Br 


(4-Bromo-l- 










naphthalenyl)- 
3a,4,4a,6a,7,7a- 
hexahydro-4,7- 

etheno-lH- 
cyclobut[f]isoind 
ole-l,3(2H)- 
dione. 






683 




jL h 


(3aa,4p,4aa 


3.61 






/tX 


6aa,7p,7aa)-2- 


LC 


29 






(4-Bromo-3- 
methylphenyl)- 
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Ex. 
No. 



Structure 



Compound 
Name 



Retention 
Time 
Min. 



Procedure 
of Example 



3a,4,4a,6a,7,7a- 
hexahydro-4,7- 

etheno-lH- 
cyclobut[f]isoind 
ole-l,3(2H)- 
dione. 



684 



685 




(3a<x,4p,4aa 
6aa,7p,7aa)-2- 
(l,2-Dihydro-4- 
methyl-2-oxo-7- 

quinolinyl)- 
3a,4,4a,6a,7,7a- 
hexahydro-4,7- 

etheno-lH- 
cyclobutfflisoind 

ole-l,3(2H> 
dione. 



2.73 
LC 



29 




(3aa,4p,7p,7aa)- 

2-[3,5- 
Bis(trifluoromet 
hyl)phenyl]hexa 

hydro-8-(l- 
methylethyliden 
e)-4,7-methano- 
lH-isoindole- 
l,3(2H)-dione. 



4.50 
LC 



31B 
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y 



Ex. 








Retention 


Procedure 


No. 




Structure 


Compound 
Name 


Time 
Min. 


of Example 


686 




Out 


(3ao,4p,7p,7aa)- 


4.27 






h 3 ct 


2-(4-Bromo-3- 


LC 


31B 




H 


methylphenyDh 
exahydro-8-(l- 
methylethyliden 
e)-4 .7-methano- 
lH-isoindole- 
l,3(2H)-dione. 






687 






(3ao,4p,7p,7aa)- 


4.06 








Hexahydro-8-(l- 


LC 


• 31B 




methylethyliden 
e)-2-(4-nitro-l- 
naphthalenyl)- 
4 ( ,7-methano- 
lH-isoindole- 
l,3(2H)-dione. 










H 






688 


f 


1 N jrr^7 

Cr * £ 


(3ao,4p,7p,7aa)- 
2-(4-Bromo-l- 

naphthalenyl)he 
xahydro-8-(l- 

methylethyliden 

e)-4,7-methano- 
lH-isoindole- 
l,3(2H)-dione, 


4.30 
LC 


31B 
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Ex. 
No, 



Structure 



689 




Compound 
Name 



(3aa,4p,7p,7aa)- 
Hexahydro-8,8- 
dihydroxy-2-(4- 

nitro-1- 
naphthalenyl)- 
4,7-methano- 
lH-isoindole- 
l,3(2H)-dione. 



Retention 
Time 
Min. 



ND 



Procedure 
of Example 



690 



9 &H 




(3aa,4p,7p,7aa)- 

2-[3,5- 
Bis(trifluoromet 
hyl)phenyl]hexa 
hydro-8,8- 
dihydroxy-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 



ND 
HRMS 
(ESI): 
m/z 
408.066 
4 

[M-HT 



691 



OH 




(3aa,4p,7p,7aa)- 
2-(4~Bromo-3- 

methylphenyDh 
exahydro-8,8- 
dihydroxy-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 



HRMS 
(ESI): 
m/z 
364.019 
9 

[M-HT 
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Ex. 






Kctention 


Procedure 


No. 


Structure 


Compound 
Name 


Time 


of Example 








692 




(3aa,4a,7a,7aa)- 










2-(4-Bromo-3- 


ND 


18 






methylphenyDh 
exahydro-8,8- 
dihydroxy-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 






693 




(3aa,4a,7a,7aa)- 


4.35 






2-(4-Bromo-3- 


LC 


17B 




h^ n Y^y CH3 


methylphenyDh 
exahydro-8-(l- 
methylethyliden 
e)-4,7-methanO" 
lH-isoindole- 
l,3(2H)-dione. 






694 




(3aa,4a,7a,7aa)- 


3.57 






u r u 


3a,4,7,7a- 
Tetrahydro-5- 
phenyl-2-[3- 
(trifluoromethyl 
)phenyl]-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 


LC 


8C 
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Ex. 






Retention 


Procedure 


No. 


Structure 


Compound 
Name 


Time 


of Example 




Min. 




695 




(3aa,4oc,7a,7aa)- 


3.69 






^^N0 2 


3a,4,7,7a- 
Tetxahydro-2-[4- 

nitro-3- 
(trifluoromethyl 
^pnenyi j -o- 
pnenyl-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 


LC 


8C 


696 




(3aa,4a,7<x,7aoc)- 


3.86 








2-(3,5- 
Dichlorophenyl)- 


LC 


8C 






3a,4,7,7a- 








teuranyaro-o- 
phenyl-4,7- 
methano-lH- 

isoindole- 
l,3(2H;-aione. 






697 




(3aa,4a,7a,7aa)- 


3.00 








Tetrahydro-2- 
[[3- 


LC 


35 






(trifluoromethyl 








)phenyl]amino]- 
4,7-methano- 
lH-isoindole- 
l,3(2H)-dione. 
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V 



Ex. 






Retention 


Procedure 


No. 


Structure 


Compound 
Name 


Time 


of Example 




Mm, 




698 




(3aa,4oc,7a,7aa)- 


2.78 








2-[(3- 
Chlorophenyl)a 


LC 


35 






mino]-3a,4,7,7a- 










tetrahydro-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 






699 




(3aa,4a,5a,7a,7 


3.19 






aa)-Hexahydro- 
5-mercapto-2-[3- 
(trifluoromethyl 
)phenyl]-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 


LC 


43B 


700 




(3aa,4a,7a,7aa)- 


3.51 






^^^^ 


3a,4,7,7a- 
Tetrahydro-2-(4- 

nitro-1- 
napnuiaienyij- 
5-phenyl-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 


LC 


8C 
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Ex. 






Retention 


Procedure 


JMO. 


Structure 


Compound 


lime 
Min. 


oi Jb/Xamnle 


701 




(Sa'M'ocraJa' 


2.66 






a)-2'-(l,2- 
Dihydro-4- 


LC 


12B 




methyl-2-oxo-7- 








CH 3 


qiunolinyl)- 
3a',4',7',7a'- 
tetrahydrospiro[ 

Ujr UlU^JI upcuic" 

1,8'- 

1*4. 71m<=kf"hnnnn 

JlJisoinaoleJ- 
l ,o xi;-aione. 






702 




(3aa,4a,5a,7a,7 
aa)-Hexahydro- 


3.60 
LCMS 


7C 






5-(4- 










nitropheny)-2- 








CF 3 


[3- 

(trifluoromethyl 
)phenyl]-4,7- 
methano-lH- 

isoindole- 
l,3(2H)-dione. 


1 I 
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Examples 703 to 755 

Additional compounds of the formula I can be prepared by procedures 
analogous to those described above. The compounds of Examples 703 to 755 have 
the structures, compound names, and retention times, and can be prepared by the 
5 procedure indicated in Table 14. 

The chromatography techniques used to determine the compound retention 
times of Table 14 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 

10 *LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm. 
LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
The molecular mass of the compounds listed in Table 14, where provided, were 

15 determined by MS (ES) by the formula m/z. 



Table 14 



Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min, 


Procedure 
of 

Example 


703 




Hexahydro-2-(2- 
mercaptophenyl)- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 




39B 


704 




4-(Octahydro-l,3- 
dioxo-4,7- 
methano-2H- 
isoindol-2- 
yDbenzoic acid, 




39B 
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Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 






ethyl ester. 






705 




2-[4- 
(DiethvlaminoYrvh 
enyl]hexahydro- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 






706 




X. XT - 

no 


3a,4,9,9a- 

let! cULljr 111 U~^t~ 

phenyl-4,9[l',2']- 
benzeno-lH- 

benz[f]isoindole- 
l,3(2H)-dione. 






707 






5- 

( A pp'^vl rnrvYh ovfih 

ydro-2-phenyl-4,7- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 






708 






5-(Acetyloxy)-2-(4- 
chlorophenyl)hex 
ahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 
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Ex. 








Retention 


Procedure 


No. 




Structure 


Compound 
Name 


Time 
Mm. 


of 

Example 


709 




>o 


5- 












(Acetyloxy)hexah 










vdro-2-C2- 
nitropnenyl>4, /- 

methano-lH- 
isoindole-l,3(2H)- 
dione. 






710 






5-(Acetyloxy)-2-(3- 


















ahydro-4,7- 
methano-lH- 
isoindole-l,3(2H> 
dione. 






711 


0 




Octahydro-2-(4- 
methoxyphenyl)- 

methano-lH- 
isoindole-5- 
carboxylic acid, 
methyl ester. 






712 


H 3 C / 

o 


c\ II 

Cl 


2-(2,4- 
Dichlorophenyl)oc 
tahydro-l,3-dioxo- 
4,7-methano-lH- 

isoindole-5- 
carboxylic acid, 
methyl ester. 
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Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


713 






Octahydro-2-(4- 
nitrophenyl)-l,3- 

UiUAU""T:j f "■ 

methano-lH- 
isoindole-5- 
carboxylic acid, 
methyl ester. 






714 


J 




Hexahydro-5- 
iiyciroxy-z-^4- 
methoxyphenyl)- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
• dione. 






715 


J 




2-(4- 

EthoxyphenyDhex 
anyctro-o- 
hydroxy-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 






716 


J 




Hexahydro-5- 
hydroxy-2-(4- 

nitrophenyl)~4,7~ 
methano-lH- 

isoindole-l,3(2H)- 
dione. 
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Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Miii. 


Procedure 

of 
Example 


717 


„</ 




2-(4- 
ChlorophenyDhex 
ahydro-5- 
hydroxy-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 






718 


HCJ 


h yD 

J^TT CI 

0 "As 


2-(2,4- 
Dichlorophenyl)h 
exah.ydro-5- 
hydroxy-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 






719 


j 


rtX F3 


Hexahydro-5- 
hydroxy-2-[3- 
(trifluorom ethyl)p 
henyl]-4,7- 
methanolH- 
isoindole-l,3(2H)- 
dione. 






720 






5~ 

(Acetyloxy)hexah 

ydr,o-2-[3- 
(trifluoromethyl)p 
henyl]-4,7- 
methano-lH- 
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Ex. 
No, 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 






isoindole-l,3(2H)- 
dione. 






721 




OH 
N)H 


z - xiy aroxy- o - 
(octahydro-1,3- 
dioxo-5-phenyl- 

lH-isoindol-2- 
yDbenzoic acid. 






722 




\>H 


nexanyaro-z-v4- 
hydroxyphenyl)-5- 

phenyMH- 
isoindole-l,3(2H)- 
dione. 






723 


U X u 


|H 3 q 


z-(4- 

EthoxyphenyDhex 
ahydro-5-phenyl- 
lH-isoindoIe- 
l,3(2H)-dione. 






724 


Q « U 


^CF 3 


Hexahydro-5- 
Dhenvl-2-r3- 
(trifluoromethyl)p 

henylJ-lH- 
isoindole-l,3(2H)- 
dione. 
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Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min, 


Procedure 
of 

Example 


725 




2-(3- 
Dibenzofuranyl)- 

3a,4,7,7a- 
tetrahydro-4,7- 
diphenyl-lH- 
isoindole-l,3(2H)- 
dione. 




- 


726 




3a,4,7,7a- 
Tetrahydro-2-(4- 
methoxyphenyl)- 

5-methyl-lH- 
isoindole-l,3(2H)- 
dione. 






727 




5-(2,4- 
Dimethylphenyl)- 
l,6a-dihydro-l-[4- 
(tnfluoromethyl)p 
henyl]pyrrolo[3,4- 
dM,2,3-triazole- 
4,6(3aH,5H)- 

dione. 






728 




icii di xy a " 

phenyl-lH- 
isoindole- 
1,3,5(2H,4H)- 
trione. 
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Ex. 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


729 


> 




5,6-Dibromo-2-(4- 
ptJiOYvWhpTi vl iTi py 

c bXi.vJA.jr jpjJWsHjr 1/JJLCA. 

ahydro-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 






780 


H 3 C 


CF 3 


3a,4,7,7a- 
Tetrahydro-5,6- 
ni m e txiy i - z - [<t- 
(trifluoromethyDp 

henylMH- 
isoindole-l,3(2H)- 
dione. 






731 


H 3 C 




3a,4,7,7a- 

X c wclliyCirCr"OjQ* 

dimethyl-2-(2- 
propoxyphenyl)- 
lH-isoindole- 
l,3(2H)-dione. 






732 


3 




2-(3-Chloro~2- 
methylphenyl)- 

3a,4,7,7a- 
tetrahydro-8-(l- 
methylethylidene) 
-4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 




17A 
17B 
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Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


733 


° jOl 

H 3 <r^^CH 3 


3 , a,4 , ,7 , ,7 , a- 
Tetrahydro-2'- 
(2,4,6- 
trimethylphenyl)s 
piro icy ciopropane- 
1,8'- 

[4,7]methano[lH| 
isoindole]- 
l',3'(2TD-dione. 




12B 


734 


H 3 C V |T^J^ 


3a,4,7,7a- 
I etranyaro-4- 
methyl-2-(3- 
methylphenyl)- 
lH-isoindole- 
l,3(2H)-dione. 






735 




Hexahydro-2-[4- 
(2-methyl-5~ 
pnenyi-i,o,4- 
thiadiazol-2- 
yl)phenyl]-lH- 
isoindole-l,3(2H)- 
dione. 






736 


K p 

CF 3 


3a,4«7,7a- 
Tetrahydro-5- 
methyl-2-[4- 
(trifluoromethyl)p 
henyl]-4,7- 
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No. 


oil utiurc 


Compound 
Name 


Retention 

Tim a 

Mut> 


Procedure 

01 

Example 






methano-lH- 
isoindole-l,3(2H)~ 
dione. 






737 


0CF 3 


3a,4,7,7a- 
Tetrahydro-5- 
methyl-2-[4- 
^ Lxiii uoroxne trXioxy j 
phenyl]-4,7- 
methano~lH- 
isoindole-l,3(2H)~ 
dione. 






738 


0 


^- vo " w ni oro-4- 
fluorophenyDhexa 
hydro-5-methyl- 
lH-isoindole- 
l,3(2H)-dione. 






739 




3a,4,7,7a- 
Tetrahydro-5- 
methyl-2-[3- 
(trifluoromethyl)p 

henylMH- 
isoindole-l,3(2H)- 
dione. 
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Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


740 




4-[l,3,3a,4,7,7a- 
Hexahydro-8-(l- 
metnyletnylidene) 
-l,3~dioxo-4,7- 
methano-2H- 
isoindol-2- 
yl]benzonitrile. * 




17A 
17B 






3a,4,7,7a- 
Tetrahydro-2-(4- 
hydroxyphenyl)- 
lH-isoindole- 
l,3(2H)-dione. 






742 




2-Methyl-2- 
propenoic acid, 4- 
(l,3,3a,4,7,7a- 
hexahydro-5- 
methyl-l,3-dioxo- 
2H-isoindol-2- 
yDphenyl ester. 






743 




2-(4- 
viiiui opxicnyiy" 

3a,4,7,7a- 
tetrahydro-lH- 
isoindole-l,3(2H)- 
dione. 
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Ex. 
No. 


Structure 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 

of 
Example 


744 




4-(l,3,3a,4,7,7a- 
Hexahydro-1,3- 
dioxo-2H-isoindol- 
2- 

yl)benzenesulfona 
mide. 






745 




3a,4,7,7a- 
Tetrahydro-2- 
phenyl-lH- 
isoindole-l,3(2H)- 
dione. 






746 




3a,4,7,7a- 
Tetrahydro-2-(2- 
mercaptophenyl)- 
lH-isoindole- 
l,3(2H)-dione. 






747 




3a,4,7,7a- 
Tetrahydro-2-[3- 
(methylthio)phen 
yl]-lH-isoindole- 
l,3(2H)-dione. 






748 


X XT ^ 


2.(4- 

■ ji JLL* i— _ 1 \ 

Hitnoxypnenylj- 

3a,4,7,7a- 
tetrahydro-lH- 
isoindole-l,3(2H)- 
dione. 
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Ex. 








Retention 


Procedure 


No. 




Structure 


Compound 
Name 


Time 
Min> 


of 

Example 


749 






4,4a,5,5a,6,6a- 
Hexahydro-2-[3- 
(trifluoromethyl)p 

nenyi j-ft,o- 
ethenocycloprop [f| 
isoindole- 
l,3(2H,3aH> 
dione. 




5B 


750 






3'a,4',7',Ta- 












Tetrahydro-2 , -(4- 
nitrophenyl)spiro[ 
cyclopropane-1,8'- 
[4,7]methano[lH] 
isoindole]- 
l , ,3 , (2 , H)-dione. 




IB 


751 




K H 


2-Hydroxy-5- 










HoAo 


vocbanyaro-ijO- 




70 






dioxo-5-phenyl- 
4,7-methano-lH- 

isoindol-2- 
yl)benzoic acid. 




9B 


752 






4-(Octahydro-l,3- 










6' NH 2 


di oxo-5-r>henvl- 




7C 






4,7-methano-lH- 




9B 






isoindol-2- 
yDbenzenesulfona 
mide. 
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Mi 








Retention 


Procedure 


No. 




Structure 


Compound 
Name 


Time 


of 

Example 


753 






Hexahydro-2-(4- 












hydroxyphenyl)-5- 




fry-* 

7C 






phenyl-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 




9B 


754 




K H 


2-(4- 












EthoxyphenyDhex 
ahydro-5-phenyl- 
4,7-methano-lH- 
isoindole-l,3(2H)- 
dione. 




7C 
9B 


755 




K H 


Hexahydro-5- 












phenyl-2-[3- 
v^iriii uorome tnyi )p 
henyl]-4,7- 
methano-lH- 
isoindole-l,3(2H)- 
dione. 




7C 



Examples 756 to 763 

Additional compounds of the formula I were prepared by procedures 
analogous to those described above. The compounds of Example 756 to 763 have the 
5 following structure: 
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O 



where G, the compound name, retention time, and the procedure employed, are set 
forth in Table 15 (L is a bond for the compounds of Table 15). 

The chromatography techniques used to determine the compound retention 
5 times of Table 15 are as follows: 

LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 over 
4 minutes containing 0.1% TFA; 4 mL/min, monitoring at 220 nm. 
*LCMS = YMC S5 ODS column, 4.6 X 50 mm eluting with 10-90% MeOH/H 2 0 
over 2 minutes containing 0. 1% TFA; 4 mL/min, monitoring at 220 nm 
10 LC = YMC S5 ODS column 4.6 x 50 mm eluting with 10-90% MeOH/H 2 0 over 4 
minutes containing 0.2% phosphoric acid, 4 mL/min, monitoring at 220 nm. 
The molecular mass of the compounds listed in Table 15, where provided, were 
determined by MS (ES) by the formula m/z. 



15 Table 15 



Ex. 
No. 


G 


Compound 
Name 


Retention 
Time 
Min. 


Procedure 
of 

Example 


756 


:xr 


(3aa,4p,4aa,5aa,6p,6aoc)-2- 

(3,4-Dichlorophenyl)- 
4,4a,5,5a,6,6a-hexahydro- 
4,6- 

ethenocycloprop [f| isoindole- 
l,3(2H,3aH)-dione. 


1.85 

LCMS 


5B 
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Ex. 






Retention 


Procedure 


No. 


G 


Compound 


Time 


of 






Name 


Mis, 


Examole 


757 


Ck tr 


(3aa,4p,4ao,5aa,6p,6aa)-2- 


1.91 






T 


(3,5-DichloroDhenvlV 


LCMS 


UJD 




Cl 


^* ) > y y o <x 9 \j , o »- juLexaxiycirO" 

ethenocycloprop [f| isoindole- 
l,3(2H,3aH)-dione. 






758 




(3aa,4p,4aa,5aa,6p,6aa)-2- 


1.83 






T 


(4-Bromo-3-rn pflivl nh pn vl V 




OJD 




CH 3 


Tt>*±o- > tj,oci,o ,o a^jnexanyoxo- 

ethenocycloprop [flisoindole- 
l,3(2H,3aH)-dione. 






759 




(3aoc.4B.4aa Bant 6B Gar/)- 

\ > T; CAVA* J V 0.\Aty V JJ | VJ CLXJuJ ~ 


1 77 








<i, □ , ud, D,oa-rj.exanyuro- < 4- 


T OTV/TC* 


5U 




\ j--nd.pii bnaienyjj-fi, o- 
ethenocycloprop[f|isoindole- 
l,3(2H,3aH)-<lione. 






760 




(3aa.4B 4aa 5aa 6B GafrV 


1 fi4 








*± , *± a 9 o 9 U a 9 \j y Q eX-JClcX&JUyCirO-Z - 




OJD 






(^-nanVirhnlpTwlY-A. fi- 

XXCX^JJlLIaI J, Cl A CXXjf JL/ 

ethenocycloprop [flisoindole- 
l,3(2H,3aH)-dione. 






761 




(3aa,4p,4aa,5aa,6p,6aoc)-2- 


2.79 








(l,2-Dihydro-4-methyl-2- 


LC 


5B 




oxo-7-quinolinyl)- 
4,4a,5,5a,6,6a-hexahydro- 
4,6- 
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Ex. 
No. 


G 


Compound 
Name 


Retention 
Time 


Procedure 

of 
Example 






ethenocycloprop[flisoindole- 
l,3(2H,3aH)-dione. 






762 


o 2 n 

CF 3 


(3aa,4(i,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2- 

[4-nitro-3- 
(trifluoromethyl)phenyl]-4,6- 
ethenocycloprop[f|isoiiidole- 
l,3(2H,3aH)-dione. 


3.49 
LC 


5B 


763 




Waa,4p,4aoc,5aot,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2- 
(4-nitro-l-naphthalenyl)-4,6- 
ethenocycloprop[flisoindole- 
l,3(2H,3aH)-dione. 


3.30 
LC 


5B 
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Example 764 

(3aa,4p,7S,7aa)-Hexahvdro-8-(l-methvlethvMdene)-2-(4-nitro-l- 
naT>hthalenyl)-4.7-methano>lH-isoindole-l,3(2H)-dione (764) 

0 2 N. 
[\^ 

fifi 

5 Compound 31A (0.247 g, 1.20 mmol) and 4-nitro-l-naphthalamine (0.188 

g, 1.00 mmol) were dissolved in AcOH (2.0 mL) and then heated at 105'C for 15 h. 
The reaction was allowed to cool to 25*C and then the AcOH was removed in vacuo. 
The resulting slurry was added to cold sat K 2 C0 3 and stirred vigorously for 15 min. 
The suspension was then filtered and rinsed with water. Hie crude product was 
10 purified by flash chromatography on Si0 2 eluting with 20% hexanes/methylene 

chloride affording 0.322 g of compound 764 as a yellow solid. HPLC: 92.4% at 4.063 
min (retention time) (YMC S5 ODS column 4.6 x 50 mm, 10-90% aqueous methanol 
over 4 minutes containing 0,2% phosphoric acid, 4 mL/min, monitoring at 220 nm). 

15 Example 765 

(3aou4B.7B,7aa)-Hexahvdro-8>8-dihvdroxv-2-(4-nitro-l- 
naphthalenyl)-4.7-methano-lH-isoindole-l>3(2H)-dione (765) 




hh 

Compound 764 (0.214 g, 0.570 mmol) was dissolved in CCU (10.0 mL) 
20 and methylene chloride (2.0 mL) and cooled to -25*C. 0 3 was then bubbled through 
the reaction until a blue color persisted (-10 min). DMS (0.418 mL, 5.70 mmol) was 
then added and the reaction wanned to 25°C. After 12 h, a white precipitate formed 
and was filtered, rinsing with CCI4 and dried to yield 0. 171 g of compound 765. The 
precipitate was shown to be 95% pure by H 1 NMR spectroscopy, but was not stable to 
25 reverse phase LC conditions. HRMS (ESI): m/z 367.0932 [M- H]\ *H NMR Data: 
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Compound 765 is a mixture of atropisomers at 25°C, signals reported as major, minor 
or both (overlapping) atropisomers. *H NMR (Joel, 500 MHz, DMSO-d6, 25°C) 5 
1.35 (2H, m, both); 1.94 (2H, m, both); 2.23 (2H, s, major); 2.29 (2H, s, minor); 3.01 
(2H, s, minor); 3.12 (2H, s, major); 6.23 (1H, s, major); 6.31 (1H, s, minor); 6.55 (1H, 
5 s, major); 6.82 (1H, s, minor); 7.45 (1H, d,J = 7.7 Hz, major); 7.60 (1H, d, J = 8.3 
Hz, minor); 7.73-7.88 (2H, m, both); 8.04 (1H, d, J= 8.2 Hz, major); 8.35-8.44 (2H, 



(3aa.4cu7a.7aa)-2-r4.Nitro-3-ftriQuoromethvl)phenvn-3a.4.7.7a- 
tetrahvdro-4.7-methano-lH-isoindole-1.3(2H)-dione (766) 



15 96.2% at 3.03 min (retention time) (YMC ODSA S5 C18 column 4.6 x 50 mm, 10- 
90% aqueous methanol over 4 minutes containing 0.1% CF 3 COOH, 4 mlVmin, 
monitoring at 220 nm). MS (ES): m/z 352.1 [M + Hf. 



m, both). 



Example 766 




Compound 766 was synthesized as described in Example 38A . HPLC: 
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Claims 

We claim: 

1 . A pharmaceutical composition capable of treating a NHR- associated 
condition, comprising a compound of the following formula I or a pharmaceutical^ 
acceptable salt thereof, and a pharmaceutical^ acceptable carrier: 




10 



15 



20 



25 



where the symbols have the following meanings, and are, for each occurrence, 
independently selected: 

G is a cycloalkenyl, aryl or heterocyclo (e.g., heteroaryl) group, where said group is 
mono- or polycyclic, and which is optionally substituted at one or more 
positions, preferably with hydrogen, alkyl or substituted alkyl, alkenyl or 
substituted alkenyl, alkynyl or substituted alkynyl, halo, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, aryl or 
substituted aryl, heterocyclo or substituted heterocyclo, arylalkyl or substituted 
arylalkyl, heterocycloalkyl or substituted heterocycloalkyl, CN, R'OC=0, 
R^O-O-, R'C=0, R'C^, R 1 HNC=0, rWc^, HOCR'R 3 ', nitro, 
R 1 OCH a , R'O, NH 2 , NRV, SR 1 , S=OR\ SO2R 1 , SO2OR 1 , S0 2 NR 1 R 1 ', 
(R l O)(R r O)P=0, oxo, (R'XR 1 )!^, or (R^XlSfHR 1 )?^; 

Ziis 0,S,NH,orNR 6 ; 

Z2 is O, S, NH, or NR 6 ; and 

(i) Y is J-J'-J" where J is (CR 7 R 7 )n and n = 0-3, J' is a bond, C=0, CR 7 R 7 ', 
C=CR 8 R 8 ', R 2 P=0, R 2 P=S, R 2 OP=0, R 2 NHP=0, OP=OR 2 , C=NR 7 , 
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
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heterocyclo or substituted heterocyclo or aryi or substituted aiyl, and JT is 

(CR 7 R r )n and n = 0-3, where Y is not a bond; 
W is CR 7 R 7 '-CR 7 R 7 ', CR^CR 8 ; CR 7 R 7 '— C=0, cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, or aryl or substituted aryl; 
5 A x isCR 7 orN;and 

A 2 is CR 7 or N; or alternatively 

(ii) Y is absent; 

W is CR 7 R 7 '-CR 7 R 7 ', CR 8 =CR 8 ', CR 7 R 7 '-C=0, cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or substituted 
10 heterocyclo, or aryl or substituted aryl; 

AiisCR 7 R 7 'orNR 7 ;and 
A 2 is CR 7 R 7 ' or NR 7 ; or alternatively 

(iii) Y is absent; and 

Ai, A 2 and W together are -NR 7 — N=N-; and 

15 Qi is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 
(e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 

20 CN, R x OC=0, R 4 C=0, R^N&O, HOCR 7 R 7 ', nitro, R^CH* R'o, NH 2 , 

C=OSR 1 , SOzR'orNRV; 
Ch is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 

25 arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 

(e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 
CN, ^00=0, R 4 C=0, R 5 R 6 NC=0, HOCR 7 R 7 ', nitro, R^CEfe, R'O, NH 2 , 
C=OSR 1 ,S0 2 R l orNR 4 R 5 ; 
L is a bond, (CR 7 R 7 ')n, NH, NR 5 , NH (CR 7 R 7 )n, or NR 5 (CR 7 R 7 ')n, where n = 0-3; 

30 R l and R 1 are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
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cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted arylalkyl; 
5 R 2 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl; 
10 R 3 and R 3 ' are each independently H, alkyl or substituted alkyl, cycloalkyl or 

substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or 
substituted heterocyclo, cycloalkylalkyl or substituted cycloalkylalkyl, 
cycloalkenylalkyl or substituted cycloalkenylalkyl, heterocycloalkyl or 
substituted heterocycloalkyl, aryl or substituted aryl, arylalkyl or substituted 
arylalkyl, halo, CN, hydroxylamine, hydroxamide, alkoxy or substituted 
alkoxy, amino, NR*R 2 , thiol, alkylthio or substituted alkylthio; 
R 4 is H, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, R^O, I^NHGsO, 
S0 2 OR\orS0 2 NR 1 R 1 '; 
R 5 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, R^O, R^C^O, SO2R 1 , 
S0 2 OR 1 ,orS0 2 NR 1 R 1 '; 
R 6 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
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cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, CN, OH, OR 1 , R^O, 
^NHC^, S0 2 R\ S0 2 OR\ or SOzNR 1 ^'; 
R 7 and R 7 are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
5 alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 

cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkylalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted arylalkyl, halo, CN, OR 1 , nitro, hydroxylamine, 

10 hydroxylamide, amino, NHR 4 , NR 2 R 5 , NOR 1 , thiol, alkylthio or substituted 

alkylthio, ^OO, R^C^O, R 1 C=0— O— , R 1 NHC=0, SO2R 1 , SOR 1 , 
POsRV, R*R* NC=0, C=OSR\ S0 2 R\ S0 2 OR\ or SC^ 1 ^'; and 
R 8 and R 8 ' are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 

15 cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 

substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted arylalkyl, nitro, halo, CN, OR 1 , amino, NHR 4 , NR 2 R 5 , 
NOR 1 , alkylthio or substituted alkylthio, OOSR 1 , R^OO, R 1 00, 

20 K l miC=0 9 R l R l NC=0, SQzOR 1 , S=OR\ S0 2 R\ POaR'R 1 ', or SQzNRV. 

2. A method of modulating the function of a nuclear hoimone receptor 
which comprises administering to a mammalian species in need thereof an effective 
nuclear hormone receptor modulating amount of a compound of the following 
25 formula I or a pharmaceutical^ acceptable salt thereof: 
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10 



15 



20 



25 



where the symbols have the following meanings, and are, for each occurrence, 
independently selected: 

G is a cycloalkenyl, aryl or heterocyclo (e.g., heteroaryl) group, where said group is 
mono- or polycyclic, and which is optionally substituted at one or more 
positions, preferably with hydrogen, alkyl or substituted alkyl, alkenyl or 
substituted alkenyl, alkynyl or substituted alkynyl, halo, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, aryl or 
substituted aryl, heterocyclo or substituted heterocyclo, arylalkyl or substituted 
arylalkyl, heterocycloalkyl or substituted heterocycloalkyl, CN, I^OOO, 
^0=0-0, ^OO, R'C^S, ^HNC^O, R^NGO, HOCR 3 R 3 ', nitro, 
R l OCH 2 , R J 0, NH 2 , NRV, SR 1 , S=OR\ S0 2 R\ S0 2 OR\ SQJSH^R 1 ', 
(R'OXR 1 b)P=0, oxo, (R 1 )^ 1 )P=0, or (R^CNHR^P^O; 

ZiisO,S,NH,orNR 6 ; 

7a is O, S, NH, or NR 6 ; and 

(i) Y is J-J'-r where J is (CR 7 R 7 ')n and n = 0-3, J' is a bond, C=0, CR 7 R 7 ', 

C=CR 8 R 8 ', R 2 P=0, R 2 P=S, R 2 OP=0, R 2 NHP=0, OP=OR 2 , C=NR 7 , 
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocyclo or substituted heterocyclo or aryl or substituted aryl, and J" is 
(CR 7 R 7 ')n and n = 0-3, where Y is not a bond; 

W is CR 7 R 7 '— CR 7 R 7 ', CR 8 =CR 8 ', CR 7 R 7 '— C=0', cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, or aryl or substituted aryl; 

Ai is CR 7 orN; and 

A 2 is CR 7 or N; or alternatively 

(ii) Y is absent; 

W is CR 7 R 7 '— CR 7 R 7 ', CR 8 =CR 8 ', CR 7 R 7 '— C=0, cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or substituted 
heterocyclo, or aryl or substituted aryl; 

Ai is CR 7 R 7 ' prNR 7 ;and 

A 2 is CR 7 R 7 ' or NR 7 ; or alternatively 
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(iii) Y is absent; and 

Ai, A 2 and W together are -NR 7 — N=N~; and 

Qi is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 

5 heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 

arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 
(e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 
CN, R x 00=0 9 R 4 C=0, R 5 R 6 NC=0, HOCR 7 R 7 ', nitro, R ! OCH 2 , R'O, NH 2 , 
C=OSR\ SO2R 1 or NR 4 R 5 ; 

0 Q 2 is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 
(e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 

5 CN, R 1 OC=0, R 4 C=0, R^CM), HOCR 7 R 7 ', nitro, ^OCHz, R*0, NH 2 , 

C=OSR\ SO2R 1 or NR 4 R 5 ; 
L is a bond, (CR 7 R 7 )n, NH, NR 5 , NH (CR 7 R 7 )n, or NR 5 (CR 7 R 7 ')n. where n = 0-3; 
R 1 and R 1 ' are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 

0 cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 

substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted arylalkyl; 
R 2 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 

5 substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 

cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl; 
R 3 and R 3 are each independently H, alkyl or substituted alkyl, cycloalkyl or 

0 substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or 

substituted heterocyclo, cycloalkylalkyl or substituted cycloalkylalkyl, 
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cycloalkenylalkyl or substituted cycloalkenylalkyl, heterocycloalkyl or 
substituted heterocycloalkyl, aryl or substituted aryl, arylalkyl or substituted 
arylalkyl, halo, CN, hydroxylamine, hydroxamide, alkoxy or substituted 
alkoxy, amino, NR*R 2 , thiol, alkylthio or substituted alkylthio; 

5 R 4 is H, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyi, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, R 1 C=0, R J NHO=0, 

0 SOiORSorSOsN^R 1 '; 

R 5 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 

5 substituted aryl, arylalkyl or substituted arylalkyl, R ! C=0, R l NHC=0, S0 2 R\ 

S0 2 OR\orS0 2 NR 1 R 1 '; 
R 6 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 

0 cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 

substituted aiyl, arylalkyl or substituted arylalkyl, CN, OH, OR 1 , R ! C=0, 
R^C^, S02R 1 , S020R 1 , or S0 2 NR 1 R 1 '; 
R 7 and R r are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 

5 cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 

substituted cycloalkylalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 
arylalkyl or substituted arylalkyl, halo, CN, OR 1 , nitro, hydroxylamine, 
hydroxylamide, amino, NHR 4 , NR 2 R 5 , NOR 1 , thiol, alkylthio or substituted 

) alkylthio, R 1 C=0, R*OC=0, R'OO— O— , R ! NHC=0, SO2R 1 , SOR 1 , 

PQ 3 R l R r , rVnCsO, OOSR 1 , SO2R 1 , SO2OR 1 , or S0 2 NR 1 R 1 '; and 
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R 8 and R 8 ' are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
5 heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 

arylalkyl or substituted arylalkyl, nitro, halo, CN, OR 1 , amino, NHR 4 , NR 2 R 5 , 
NOR 1 , alkylthio or substituted alkylthio, OOSR 1 , R 1 OC=0, R l C=0 9 
R^OO, R^NOO, S020R 1 , S=OR l , SO* 1 , P0 3 R l R l \ or KfcNR ! R r . 

10 3. A method for treating a condition or disorder comprising administering 

to a mammalian species in need thereof a therapeutically effective amount of a 
compound of the following formula I or a pharmaceutically acceptable salt thereof: 




where the symbols have the following meanings, and are, for each occurrence, 
independently selected: 

G is a cycloalkenyl, aryl or heterocyclo (e.g., heteroaryl) group, where said group is 
20 mono- or polycyclic, and which is optionally substituted at one or more 

positions, preferably with hydrogen, alkyl or substituted alkyl, alkenyl or 
substituted alkenyl, alkynyl or substituted alkynyl, halo, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, aryl or 
substituted aryl, heterocyclo or substituted heterocyclo, arylalkyl or substituted 
25 arylalkyl, heterocycloalkyl or substituted heterocycloalkyl, CN, R^OO, 

R^O-O-, R l C=0, R 1 ^, R l HNC=0, R 1 R 2 NC=0, HOCR 3 R 3 ', nitro, 
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R^CHa, R l O, NH 2 , NR^ 5 , SR 1 , S=OR f f SO^ 1 , SQ2OR 1 , SQzNR'R 1 ', 
(R^XR^OJI^O, oxo, (RV'jPdO, or (R 1 ')(NHR 1 )P=0; 

Zj isO,S,NH, or NR 6 ; 

Z2 is O, S, NH, or NR 6 ; and 
5 (i) Y is J-J'-J" where J is (CR 7 R 7 ')n and n = 0-3, J' is a bond, C=0, CR 7 R r , 
C=CR 8 R 8 ', R 2 P=0, R 2 P=S, R 2 OP=0, R 2 NHP=0, OP=OR 2 , C=NR 7 , 
cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocyclo or substituted heterocyclo or aryl or substituted aryl, and F is 
(CR 7 R 7 )n and n = 0-3, where Y is not a bond; 
10 W is CR 7 R 7 ' — CR 7 R 7 , CR 8 =CR 8 ', CR 7 R 7 '-C=o', cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, or aryl or substituted aryl; 

Ai isCR 7 orN; and 

A 2 is CR 7 or N; or alternatively 

(ii) Y is absent; 

15 W is CR 7 R 7 '--CR 7 R r , CR 8 =CR 8 ', CR 7 R 7 — C=0, cycloalkyl or substituted 

cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or substituted 
heterocyclo, or aryl or substituted aiyl; 
Ai is CR 7 R 7 ' or NR 7 ; and 
A 2 is CR 7 R 7 ' or NR 7 ; or alternatively 

(iii) Y is absent; and 

Ai, A 2 and W together are -NR 7 — N=N-; and 

Qi is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aiyl, heterocyclo 
(e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 
CN, R^C^O, R 4 C=0, R 5 R 6 NC=0, HOCR 7 R 7 ', nitro, R l OCH 2 , R J 0, NH 2 , 
C=OSR 1 , SO2R 1 or NR 4 R 5 ; 
Qz is H, alkyl or substituted alkyl, alkenyl or substituted alkenyl, cycloalkyl or 
substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, 
heterocycloalkyl or substituted heterocycloalkyl, arylalkyl or substituted 
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arylalkyl, alkynyl or substituted alkynyl, aryl or substituted aryl, heterocyclo 
(e.g., heteroaryl) or substituted heterocyclo (e.g., substituted heteroaryl), halo, 
CN, R ! OC=0, R 4 C=0, R^OO, HOCR 7 R r , nitro, R ! OCIfc, R'O, NH 2 , 
C=OSR\ SC^orNRV; 
5 L is a bond, (CR 7 R r )n, NH, NR 5 , NH (CR 7 R 7 )n, or NR 5 (CR 7 R 7 )n, where n « 0-3; 
R 1 and R 1 are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 

10 heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 

arylalkyl or substituted arylalkyl; 
R 2 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 

15 cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 

substituted aryl, arylalkyl or substituted aiylalkyl; 
R 3 and R 3 are each independently H, alkyl or substituted alkyl, cycloalkyl or 

substituted cycloalkyl, cycloalkenyl or substituted cycloalkenyl, heterocyclo or 
substituted heterocyclo, cycloalkylalkyl or substituted cycloalkylalkyl, 

20 cycloalkenylalkyl or substituted cycloalkenylalkyl, heterocycloalkyl or 

substituted heterocycloalkyl, aryl or substituted aryl, arylalkyl or substituted 
arylalkyl, halo, CN, hydroxylamine, hydroxamide, alkoxy or substituted 
alkoxy, amino, NR ! R 2 , thiol, alkylthio or substituted alkylthio; . 
R 4 is H, alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 

25 substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 

cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, R l C=0, R l NHC=0, 
S0 2 OR 1 ,orS0 2 NR 1 R 1 '; 

30 R 5 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 



-293- 



WO 02/067939 



PCT/US02/05302 



cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, R J C=0, R 1 NHC=0, S0 2 R\ 
S0 2 OR 1 ,orS0 2 NR 1 R r ; 

5 R 6 is alkyl or substituted alkyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or 
substituted cycloalkenyl, heterocyclo or substituted heterocyclo, 
cycloalkylalkyl or substituted cycloalkylalkyl, cycloalkenylalkyl or substituted 
cycloalkenylalkyl, heterocycloalkyl or substituted heterocycloalkyl, aryl or 
substituted aryl, arylalkyl or substituted arylalkyl, CN, OH, OR 1 , R ! C=0, 

0 R l NHC=0, SO2R 1 , S0 2 OR l , or S0 2 NR 1 R 1 '; 

R 7 and R 7 are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkylalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 

5 heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 

arylalkyl or substituted arylalkyl, halo, CN, OR 1 , nitro, hydroxylamine, 
hydroxylamide, amino, NHR 4 , NR 2 R 5 , NOR 1 , thiol, alkylthio or substituted 
alkylthio, R*C=0, R^C^O, ^OO— O— , R 1 NHC=0, SO2R 1 , SOR 1 , 
FQaR'R 1 ', R l R l NC=0, C=OSR\ SO^ 1 , SO2OR 1 , or SQ 2 NR 1 R 1 '; and 

0 R 8 and R 8 are each independently H, alkyl or substituted alkyl, alkenyl or substituted 
alkenyl, cycloalkyl or substituted cycloalkyl, cycloalkenyl or substituted 
cycloalkenyl, heterocyclo or substituted heterocyclo, cycloalkylalkyl or 
substituted cycloalkyalkyl, cycloalkenylalkyl or substituted cycloalkenylalkyl, 
heterocycloalkyl or substituted heterocycloalkyl, aryl or substituted aryl, 

5 arylalkyl or substituted arylalkyl, nitro, halo, CN, OR 1 , amino, NHR 4 , NR 2 R 5 , 

NOR 1 , alkylthio or substituted alkylthio, OOSR 1 , R 1 OC=0, R*C=0, 
^NH&O, R l R x NOO, SCbOR 1 , S=OR\ SO^ 1 , P0 3 R l R l \ or SO^R 1 '. 
wherein said condition or disorder is selected from the group consisting of proliferate 
diseases, cancers, benign prostate hypertrophia, adenomas and neoplasies of 

) the prostate, benign or malignant tumor cells containing the androgen receptor, 

heart disease, angiogenic conditions or disorders, hirsutism, acne, 
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hyperpilosity, inflammation, immune modulation, seborrhea, endometriosis, 
polycystic ovary syndrome, androgenic alopecia, hypogonadism, osteoporosis, 
suppressing spennatogenisis, libido, cachexia, anorexia, inhibition of muscular 
atrophy in ambulatory patients, androgen supplementation for age related 

5 decreased testosterone levels in men, cancers expressing the estrogen receptor, 

prostate cancer, breast cancer, endometrial cancer, hot flushes, vaginal 
dryness, menopause, amennoreahea, dysmennoreahea, contraception, 
pregnancy termination, cancers containing the progesterone receptor, 
menopause, cyclesynchrony, meniginoma, fibroids, labor induction, 

0 autoimmune disease, Alzheimer's disease, psychotic disorders, drug 

dependence, non-insulin dependent Diabetes Mellitus, dopamine receptor 
mediated disorders, congestive heart failure, disregulation of cholesterol 
homeostasis, and attenuating the metabolism of a pharmaceutical agent. 

5 4. The method of claim 2, wherein said compound is selected from the 

group consisting of; 

(3aa,4a,7a,7aa)-2-(3-Chloro^ 

isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-Hexahydro-2-[4-(lH-tetrazol-5- 

yl)phenyl]-4,7-methano-lH-.isoindole-l,3(2H)-dione, trifluoroacetate (1:1), 
3 (3aMa,7a,7aa)-Hexahydro-2^ 

4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(2,3-Dihyd 

2-oxo-6-benzotMazolyl)-3a,4,7Ja-tetr^^ 

l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(2,3-Dihyd 

benzotWazolyl)-3a,4J,7a-tetr^ 
5 dione, (3aoc,4a,7a,7aa)-2-(2,3^ 

3a > 4,7,7a-tetrahydro-4,7-methano^lH-isoindole-l,3(2H)-dione, 

(3aMa,7a,7aa)-2-(2-Muor^ 

isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(lH-Benzotriazol-5-yl)- 
3a,4,7,7a-tetrahydro-4,7-methano-lH4soindole-l,3(2H)-dione, 
) (3ao^4a,7oc,7aa)-2^[3-CmorO"4^(4-morpholinyl)pheiiyl]-3a,4,7,7a- 

tetrahydro-4,7--metliano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2- 
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(23-Dihydro-lH4nden-5-yl)-3a4,7,7a-tetr^ydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Bromo-l-naphthalenyl)- 
3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-2-(4-Chloro-l-naphthalenyl)-3a,4,7,7a-tetrahydro-4,7- 
5 methano-lH-isoindole-l,3(2H)-dione, (3aa,4<x,7a,7acc)-3a,4,7,7a- 
Tetrahydro-2-(7-hy<froxy-l-naphfo 

l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(4-nitro-l- 

naphthalenyl)-4,7-methano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)- 

3a4J,7a-Tetrahydro-2-(lH-indol-5-yl)-4,7-methaiio-lH-isoindole-l,3(2H)- 

0 dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(lH-indazol-6-yl)-4,7- 

methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(l,3-Benzodioxol- 
5-yD-3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4cc,7aJaa)-2-[4-Anuno-3-(trifluoromethyl)phenyl]-3a,4,7,7a- 
tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aoc,4a,7a,7aa)- 

5 3a,4JJa-Tetrahydro-2-(2-methyl-4-quinolinyl)-4,7-methano-lH-isoindole 
l,3(2H)-dione, (3aa,4a,7cc,7aa)-3a,4,7,7a-Tetrahy<fro-2-(8-qx^^ 
methano-lH-isoindole-l,3(2H)-dione, (3aoc,4a,7a,7aa)-2-(2,3-Dihydro-l,4- 
benzo<iioxin-6-yl)^a,4JJa-tetrahydro-4J-methano-lH-isoindole-l > 3(2H)^ 
dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(4-methyl-2-oxo-2H-l- 

D benzopyran-7-yl)-4,7-methano-lH-isoindole-l,3(2H)-dione, 

(3ao,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(5-isoquinolinyl)-4,7-methano-lH 
isoindole-l,3(2H>dione,(3aa,4a,7a,7aa)-2-(2,5-Dimethoxy-4-nitrophenyl)- 
3a,4,7,7a-tetrahydro-4 > 7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-2,3 > 5,6-Tetrafluoro-4-(l,3,3a,4,7,7a-hexahydro-l,3-dioxo- 

5 4,7-methano-2H-isoindol-2-yl)benzonitrile, (3aa,4cc,7a,7aa)-3a,4,7,7a- 
Teti^ydro-2-(2,4,5-trifluoropheiiyl)-4,7-methano-lH-isoindole-l,3(2H)- 
dione,(3aa,4aJa,7aa)-3a^7,7a-Tetrahydro-2-(2,4,5-trichlorophenyl)-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7cc,7aa)-2-(3,4- 
Dmuorophenyl)-3a,4J,7a-tetrahydro^J-methano-lH-isoindole-l,3(2H)- 

) dione, (3aa,4a,7a,7aa)-2^2,3-Dihydro-lH-indol-6-yl)-3a,4,7,7a-tetrahydro 
4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7cc,7aa)-2-(3-Chloro-4- 
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fluorophenyl)-3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)- 
dione,(3aa,4a,7a,7aa)-2-(3,4-Dichlorophenyl)-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(3,4,5-trichlorophenyl)-4,7-methano-lH-isoindole-l,3(2H)- 
5 dione, (3aa,4a,7a,7aa)-2-(3-Chloro-4-methoxyphenyl)-3a,4,7,7a- 

tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7ot,7aa)-2-(3- 
Chloro-4-methylphenyl)-3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2-methyl-l- 
naphthalenyl)-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aoc,4a,7a,7aa)-2- 

10 (4-Chloro-3-methylphenyl)-3a,4,7,7a.tetrahydro-4,7-methano-lH- 

isoindole-l,3(2H)-dione, (3ao,4o,7a,7aa)-2-(3,4-Dimethylphenyl)-3a,4,7,7a- 
tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3acc,4a,7a,7aa)-2-[4- 
Bromo-3Ktrifluoromethyl)phenyl]-3a,4,7,7a-tetrahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Bromo-3-methylphenyl)- 

15 3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dioiie ) 

(3aa,4a,7cx,7aa)-2-(4-Fluon)-3-iutrophenyl)-3a4J,7a-teti^ydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7<x,7aa)-2- [4-Fluoro-3- 
(trifluoromethyl)phenyl]-3a4JJa-tetrahydro^J-methano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Chloro-3-nitrophenyl)-3a > 4,7,7a- 

20 tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2- [4- 
CWoro-3-(ti^uon)methyl)phenyl]-3a,4,7,7a-tetrahydro-4,7-inethano-lH- 
isoindole-l,3(2H)-dione, (3aa,4oc,7a,7aa)-2-(4-Chloro-2-methosy-5- 
methylphenyl)-3a,4,7,7a-tetrahydro-4,7-methaiio-lH-isoindole-l,3(2H)- 
dione,(3aa,4a,7a,7aa)-2-(3,5-Dichloro-4-hydroxyphenyl)-3a,4,7 > 7a- 

25 tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7ot,7aa)- 
3a,4JJa-Tetrahydro-2-(4-hy<iro^-3-nitrophenylHj-methano-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Amino-3-nitrophenyl)- 
3a,4J,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4oc,7a,7aa)-2,2M2,3,5,6-Tetramethyl-l,4-phenylene)bis[3a,4,7,7a- 

30 tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione], (3aa,4oc,7a,7aa)- 
3a,4,7,7a-Tetrahydro-2-(4-methyl-3-nitrophenyl)-4,7-methano-lH- 
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isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(3,4,5- 
trimetiioxyphenyl)-4,7-methanoaH4somdole-l,3(2H)-dione, 
(3aMa,7a,7aa)-2-(3,4-Dimethoxyphenyl)-3a^ 
methano-lH-isoindole-l,3(2H)-dione,.(3aa,4a,7a,7aa)-3a,4,7,7a- 

5 Tetrahydro-2-(3-hydro^-4-methoxyphenyl)-4J-methano-lH4soindole- 
l,3(2H)-dione, (3aa,4aJa,7aa)-2-(5-Chloro-2-hydroxy-4-nitrophenyl)- 
3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)- 
dione,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2-methosy-3- 
dibenzofuranyl)-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aoc,4a,7a,7aa)- 

0 3a4,7,7a-Tetrahydro-2-(2,3,4-trifluorophenyl)-4,7-methano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(2,3-Dihydro-2-methyl-l,3-dioxo-lH- 
isoindol-5-yl)-3a4,7Ja-tetrahydro-4J-metiiano-lH-isoindole-l,3(2H)- 
dione, (3aa,4a,7a,7aa)-2-(4-Bromo-2,3 ,5,6-tetrafluorophenyl)-3a,4,7,7a- 
tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aoc)-2- 

5 [2,5-Dichloro-4-(lH-pyirol-l-yl)phenyl]-3a,4J^a-tetrahydro-4,7-methano- 
m-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-2-[3-[(Diethylamino)methyl]- 
4-hydroxyphenyl]-3a,4J,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)- 
dione, (3aa,4a,7a,7aa)-2-(6-Benzothiazolyl)-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-4-(l,3,3a,4,7,7a- 

0 Hexahydro-l,3-dioxo-4,7-methano-2H-isoindol-2-yl)-2- 

methoxybenzenecarboxylic acid, methyl ester, (3aa,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(2-oxo-2H-l-benzopyran-6-yl)-4,7-methano-lH-isoindole- 
l,3(2H)-dione, (3acc,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2-methyl-8- 
quinolinyl)-4,7-methano-lH-isoindole-l,3(2H)-dioiie, (3aa,4a,7ct,7aa)- 

5 3a,4,7,7a-Tetrahydro-2-(2,3,5,6-tetramethyl^nitrophenyl)-4,7-methano- 
lH4soindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2,4,5- 
trimethylphenyl)-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-2-(4-Fluoro-3-methylphenyl)-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3acc,4a,7<x,7aa)-3a,4,7,7a- 

0 Tetrahydro-2K3-methoxy-4-methylphenyl)-4,7-methano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-N-Ethyl-5-(l,3,3a,4,7,7a-hexahydro-l,3- 
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dioxo-4,7-methano-2H-isoindol-2-yl)-2-methyl-N- 

phenylbenzenesulfonamide, (3aa,4a,7a,7aa)-6-(l,3,3a,4,7,7a-Hexahydro- 
l,3-dioxo-4J-metiiano-2H-isoindol-2-yl)-2,4-dLmethyl-3- 
pyridinecarbonitrile, (3aa,4a,7a,7aa)-2-(3-Dibenzofuranyl)-3a,4,7,7a- 
5 tetrabydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3acc,4a,7a,7aa)- 

Sa^J^a-Tetrahydro^^hydroxyll^'^Sr'-terphenyU-S'-ylHJ-methano- 
lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(l,3-Dihydro-2,2- 
dioxidobenzo[c]tbiophen-5-yl)-3a,4JJa-teixahydr(>-4,7-methano-lH- 
isoindole-l,3(2H)-(Hone,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2,2,3,3- 

10 teti^uoro-2,3-dihydro-l,4-beiizodioxin-6-ylHj-methano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-2<4-Amino-2,3,5,6-tetrafluorophenyl)- 
3a^JJa-tetrahydro-4J-metiiano-lH-isoindole-l,3(2H)-dione, 
(3ao,4a,7aJaa)-N-[2-Chloro-6-fluoro-4-(l,3,3a,4,7,7a-hexahydro-l,3-dioxo- 
4,7-methano-2H-isoindol-2-yl)phenyl]acetamide, (3aoc,4a,7a,7ao0-4- 

15 (l,3,3a,4JJa-Hexahydro-l,3-dioxo-4J-methano-2H-isoindol-2-yl)-2- 
(trifluoromethyl)benzonitrile, (3aa,4a,7a,7aa)-2-FIuoro-5-(l,3,3a,4,7,7a- 
hexabydro-l,3-(Hoxo-4,7-methano-2H4soindol-2-yl)benzonitrile, 
(3aa,4aJa,7aa)-3a4JJa-Tetrahydro-2-[3-(trifluoromethyl)phenyl]-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4oc,7a,7aa)-2-[2-Ethoxy-8- 

20 methyl-4-(ti±nuoromethyl)-7-q;iinolinyl]-3a,4,7,7a-tetrahydr(>4,7- 

methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7o,7aa)-2-tl,2-Dihydro-8- 
methyl-2-oxo^-(Muoromethyl)-7^uinolinyl]-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(9-Ethyl-9H- 
carbazol-2-yl)-3a,4,7,7a-tetrahydro-4,7-metiiano-lH-isoindole-l,3(2H)- 

25 dione,(3aa,4a,7a,7aa)^a,4,7Ja-Tetrahydro-2-[4-(l-piperidinyl)phenyl]- 
4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4ct,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-[4-(4-moi^holinyl)phenyl]-4,7-methano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a ) 7a,7aa)-3a,4,7,7a-Tetrahydro-2-(7-quinolinyl)-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(3-Chlorophenyl)- 

30 3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, 

(3aa ) 4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2-naphtiialenyl)-4,7-methano-lH- 
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isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetra^ 

tetrahydro-2-ox(>7-qumoU^ 

(3aMa,7a,7aa)-2-[3<l,3,3a,4,7,7a-H^ 

isoindol-2-yl)-2-methylpheno^]-2-methylpropanoic acid, ethyl ester, 
5 (3aMa,7a,7aa)-3a,4,7,7a-Teti^ydro-2-[4-(4-methyl-l- 

piperazinyl)phenyl]-4,7-methano-lH-isoindole-l,3(2H)-dione, 

(3ao,4a,7a > 7aa)-2-[4-(Diethylamino)-l-naphthalenyl]-^ 

tetrahydro-4,7-methano-lH-isoindoIe-l,3(2H)-dione, (3aa,4ot,7a,7aa)- 

3a,4,7,7a-Tetrahydro-2-(84iy<^ 
0 isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(4- 

nitrophenyl)-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aoc,4<x,7a,7aa)- 

3a,4,7,7a-Tetrahydro-2-[2-(4-morpto^ 

methano-lH-isoindole-l,3(2H>-dioiie, (3aa,4a,7a,7aa)-2-(3,5- 

Dichlorophenyl)-3a,4,7,7a-tetrahydro^,7-methano-lH4soind 
5 dione, (3aa,4a,7a,7aa)-2-(3-CMoro-4-fluorophenyl)-3a,4,7,7a-tetrahydro- 

4,7-methano-lH4soindole-l,3(2H)-dione, (3aa,4oc,7a,7aoc)-2-(4~ 

Fluorophenyl)-3a,4,7,7a-tetrahydro^^ 

dione, (3aMaJa,7aa)-3a,4,7,7a-Tetrahydro-2-[4-(l,2,3-tMadiazol-4- 

yl)phenyl]-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-N-[2- 
0 (l,3,3a,4,7,7a-Hexahy<ko-l,3-dw^^ 

(trifluoromethyl)phenyl] acetamide, (3aa,4a,7<x,7aot)-N-[5-( l,3,3a,4,7,7a- 

Hexahydro-l,3-dioxo-4,7-methano--2H-isoindol-2-yl)-3- 

(trifluoromethyDphenyl] acetamide, (3aa,4a,7a,7aa)-2-[3-Amino-5- 

(trifluoromethyl)phen^ 
5 l,3(2H)-dione, (3aa,4a,7ot,7aa)-2-[l,2-Dihydro^ 

quinoUnyl]-3a,4,7,7a-tetrahydro-4J^ 

(3aa,4a,7a,7aa)-N-[5-(l,3,3a,4,7,7a^ 

isoindol-2-yl)-6--(methylthio)-8-qiiinoliiiyl] acetamide, (3aoc,4a,7a,7aa)-2-[5 
Ethoxy-2-(methoxymet^ 
0 4,7-methano-lH-isoindole-l,3(2H^ 
naphthalenyl)ethyl]-3a,4,7,7a-tetr^ 
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l,3(2H)-dione, (3acc,4a,7o,7aa)-2-[(lS)-l-(l-naphthalenyl)ethyl]-3a,4,7,7a- 
tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-4- 
Fluoro-N-[3-(l,3,3a,4,7,7a-hexahydro-l,3-dioxo-4,7-methano-2H-isoindol- 
2-yl)-5-(trmuon)methyl)phenyl]benzenesulfonamide, (3acc,4a,7a,7aa)- 
5 3a,4JJa-Tetrahy<Jro-2-[7-(trmuoromethyl)-4-quinolinyl]-4J-methaiio-lH- 
isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-[8- 
(trifluoromethyl)-4-qtdnolinyl]-4J-methano-lH4soindole-l,3(2H)-dione, 
(3aa,4o,7aJaa)-2-(3,4-Dimethyl-5-isoxazolyl)-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a- 

10 tetrahydro-2-(l-naphthalenyl)-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-4-(l,3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7-methano-2H- 
isoindol-2-yl)-l-naphthalenecarbonitrile,(3aa,4a,7a,7aa>3-(l,3,3a,4,7,7a- 
Hexahydro-l,3-dioxo-4J-methano-2H-isoindol-2-yl)benzo[b]thiophene-2- 
carboxylic acid, methyl ester, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(5- 

15 nitro^-isoqumolinyl)-4,7-methano-lH-isoindole-l,3(2H)-dione, 

trifluoroacetate (1:1), (3ac^4a,7a,7aa)-2-(4-Amino-l-naphthalenyl)- 
3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(4-hydroxy-l-naphthalenyl)-4,7- 
methano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a- 

20 Tetrahy(ko-2^3-methylphenyl)^,7-methano-lH4soindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-2-(4-Bromophenyl)-3a,4,7,7a-tetrahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-4-(l,3,3a,4,7,7a-Hexahydro-l,3- 
dioxo-4,7-methan(>-2H-isoindol-2-yl)beiizonitrile, (3aa,4a,7a,7aa)-N-[4- 
(l,3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7-methano-2H-isoindol-2-yl)-l- 

25 naphthalenyllacetamide, (3aa,4a,7a,7aa)-N-[4-(l,3,3a,4,7,7a-Hexahydro- 
l,3-dioxo-4,7-methano-2H-isoindol-2-yl)-l- 

naphthalenyl]methanesulfonamide, (3acc,4a,7a,7aa)-2-(5-Bromo-8- 
isoqumoUnyl)-3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)- 
dione, (3aa,4o,7a,7aa)-2-(7,8-Dicmoro-5-quinolinyl)-3a,4,7,7a-tetrahydro- 
30 4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4cc,7a,7aa)-3a,4,7,7a- 

Tetrahydro-2-(3-methyM-iutrophenyl)-4,7-methano-lH-isoindole-l,3(2H)- 
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dione,(3aa,4a,7a,7aa)-N-[4-(l,3,3a,4,7,7a-Hexahydro-l,3-diQxo-4,7- 
methano-2H-isoindol-2-yl)-l-naphthalenyll-N'-methylurea, 
(3aa,4a,7aJaa)-4-(l,3,3a,4,7Ja-He^hydro-l,3-dioxo-4,7-methano-2H- 
isoindol-2-yl)-2-metho^-l-naphthalenecarbonitrile, (3aa,4ct,7a,7aa)-2-(6- 

5 Brom<>-l,2-benzisoxazol-3-yl)-3a,4,7,7a-tetrahydro-4 > 7-metlian(>-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(5-Bromo-l,2-benzisoxazol-3- 
yl)^MJJa-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-2-(4-Fluoro-lH-indazol-3-yl)-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-2-(6-Chloro-lH- 

0 indazol-3-yl)-3a,4JJa-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)- 
dione,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(5-nitro-l,2-benzisoxazol-3- 
yl)-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-3- 
(l,3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7-methano-2H-isoindol-2-yl).2- 
benzofttrancarboxylic acid, methyl ester, (3aa,4a,7cc,7aa)-2-(3- 

5 Beiizofuranyl)-3a,4,7,7a-tetrahy(b*o^,7-methano-lH-isoindole-l,3(2H)- 
dione,(3aa,4a,7a,7aa)-2-(4-Chlorophenyl)-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(2-Fluorenyl)- 
3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, 
(3aa,4cc,7a,7aa)-2-(lH-Benzotriazol-5-yl)-3a,4,7,7a-teti^y(iro-4,7-ethano- 

0 lH-isoindole-l,3(2H)-dione, (3ao,4o,7a,7aa)-2-[3-Chloro-4-(4- 

moi^holmyl)phenyl]-3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole- 
l,3(2H)-dione, (3aa ) 4a,7a,7aa)-2-(2,3-Dihydro-lH-inden-5-yl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7oc,7aa)-2-(4- 
Bromo-l-naphthalenyl)-3a,4,7,7a-tetrahydro-4,7-ethaiio-lH-isoindole- 

5 l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Chloro-l-iiaphthalenyl>3a,4,7,7a- 
tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7oc,7aa)-2-(5- 
Amino-l-naphthalenyl)-3a,4,7,7a4etrahydro-4,7-ethano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(7-hydroxy-l- 
naphthalenyl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)- 

3 3a,4,7,7a-Tetrahydro-2-(4-nitro-l-naphthalenyl)-4,7-ethano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(lH-indol-5-yl)-4,7- 
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ethano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro- 

2-(lH-indazol-6-yl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, 

(3aa,4aJa,7aa)-2-(l,3-Benzodioxol-5-yl)-3a4,7Ja-tetrahydro-4,7-ethano- 

lH-isoindole-l,3(2H)-dione, (3aa > 4a,7a,7aa)-2-[4-Amino-3- 

(trifluoromethyl)phenyl]^a4J,7a-tetrahydro^J-ethano-lH-isoindole- 

l,3(2H)-dione,(3aa,4a,7a,7aa)-2-(3-Chloro-4-iodophenyl)-3a,4,7 J 7a- 

tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7oc,7aa)- 

3a,4,7,7a-Tetrahydro-2-(8-quinolinyl)-4,7-ethano-lH-isoindole-l,3(2H)- 

dione, (3aa,4a,7a,7aa)-2-(l,4-Benzodioxin-6-yl)^a,4,7,7a-tetrahydro-4,7- 

ethano-lH-isoindole-l,3(2H)-dione, (3acc,4a,7a,7aa)-3a,4,7,7a-Tetrahydro- 

2-[2-oxo-4-(trifluoromethyl)-2H-l-benzopyran-7-yl]-4,7-ethano-lH- 

isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(4- 

methyl-2-oxo-2H-l-benzopyran-7-yl)-4,7-ethano-lH-isoindole-l,3(2H)- 

dione, (3aoc,4a,7cx,7aa>-3a4JJa-Tetrahydro-2-(5-isoquinolinyl)-4,7- 

ethano-lH-isoindole-l,3(2H)-dione, (3aoc,4a,7a,7aa)-2-(2,5-Dimetiioxy-4- 

iuteophenyl)-3a,4JJa-tetxahy(ko-4J-ethano-lH-isoindole-l,3(2H)-dione, 

(3aa,4aJaJaa)-3a4,7Ja-Teteahydro-2-(2,4,5-trifluorophenyl)-4,7-ethano- 

lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2,4,5- 

trichlorophenyl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2- 

(2-Amino-4,5-dicMorophenyl)-3a,4,7,7a-tetrahydro-4,7-ethano-lH- 

isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(3,4-Difluorophenyl)-3a,4,7,7a- 

tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7cc,7aa)-l- 

Acetyl-6-(l,3,3a4JJa-hexahy(ko-l,3-(Uoxo-4J-ethaiio-2H-isoindol-2-yl)- 

2,3-dihydro-lH-indole, (3aa,4a,7a,7aa)-(3-Chloro-4-fluorophenyl)- 

3a,4,7 ) 7a-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, 

(3aa4aJaJaa)-2-(3,4-Dichlorophenyl)-3a,4,7,7a-tetrahydro-4,7-ethano- 

lH-isoindole-l,3(2H)-dione, (3ao,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(3,4,5- 

trichlorophenyl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2- 

(3-CMoro^-methoxyphenyl)-3a4JJa-teti^ydro-4J-ethano-lH4soindol^ 

l,3(2H)-dione,(3apc,4a,7a,7aa)-2-(3-Chloro-4-methylphenyl)-3a,4,7,7a- 

tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7acc)- 
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3a,4JJa-Tetr^ydro-2-(2-methyl-l-naphthalenyl)-4,7-ethano-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Chloro-3-methylphenyl)- 
3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, • 
(3aa,4a,7a,7aa)-2-(3,4-Dimethylphenyl)-3MJJa-tetrahydro-4,7-etliano- 
5 lH-isoindole-l,3(2H)-dione > (3aa,4a,7a,7aa)-2-[4-Bromo-3- 

(trmuoromethyl)phenyl]-3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole- 
l,3(2H)-dione,(3aa,4a,7a,7aa)-2-(4-Bromo-3-methylphenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7ot,7aa)-2-(4- 
Fluoro-3-nitrophenyl)-3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole- 

10 l,3(2H)-dione,(3aa,4a,7a,7aa)-2-[4-Fluoro-3-(trifluoromethyl)phenyl]- 
3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, 
(3act,4a,7a,7aa)-2-(4-Chloro-3-nitrophenyl)-3a,4,7,7a-tetrahydro-4,7- 
ethano-lH-isoindoJe-l,3(2H)-dione, (3ao,4a,7a,7aa)-2-t4-Chloro-3- 
(trifluoromethyl)phenyl]-3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole- 

15 l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Chloro-2-methosy-5-methylphenyl)- 
3a,4JJa-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dioiie, 
(3aa,4a,7a,7aa)-2-(3,5-Dichloro-4-hydroxyphenyl)-3a,4,7,7a-tetrahydro- 
4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7oc,7aa)-3a,4,7,7a- 
Tetrahydro-2-(4-hydroxy-3-nitrophenyl)-4J-ethano-lH-isoindole-l,3(2H)- 

20 dione, (3aa,4aJaJaa)-2K4-Amino-3-Bdtrophenyl)-3a,4,7,7a-tetrahydro- 
4,7-ethano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7ct,7aa)-2-(4-Amino- 
2,3,5,6-tetramethylphenyl)-3a4,7,7a-tetraliydro-4,7-ethano-lH-isoindole- 
l,3(2H)-dione,(3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(4-methyl-3- 
nitrophenyl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4oc,7cc,7aa)- 

25 3a4,7Ja-Tetrahy(Jro-2-(34,5-trimethoxyphenyl)^,7-ethano-m-isoindole^ 
l,3(2H)-dione > (3aa,4a,7a,7aa)-2-(3,4-Dimethoxyphenyl)-3a,4,7,7a- 
tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aoc,4a,7a,7aa)- 
3a,4JJa-Tetrahydro-2-(3-hydroxy-4-met^oa^henyl)-4,7-ethaiio-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-6-(l,3,3a,4,7,7a-Hexahydro-l,3- 

30 dioxo-4,7-ethano-2H-isoindol-2-yl)-l,4(2H,3H)-phthalazinedione, 

(3aa,4a,7a,7aa)-3a,4 ) 7,7a-Tetrahydro-2-(4-methyl-5-nitro-2-pyridinyl)-4,7- 
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ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a, 7aa)-2-Chloro-4- 
(l,3,3a,4,7Ja-hexahydro-l,3-dioxo-4,7-ethano-2H-isoindol-2-yl)-a- 
phenylbenzeneacetonitrile, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2- 
metho^-3-dibenzofuranyl)-4J^thano-m-isoindole-l,3(2H)-dione, 

5 (3aa,4a,7aJaa)-3a4J,7a-Tetrahydro-2^2,3,4-trifluorophenyl)-4,7-ethano- 
lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(2,3-Dihydro-2-methyl-l,3- 
dioxo-lH4soindol-5-yl)^a4J,7a-tetrahydro-4J-etiiano-m4soiiidole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-2-[2,5-Dichloro-4-(lH-pyrrol-l-yl)phenyl]- 
3a,4J,7a-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, 

0 (3aa,4a,7a,7aa)-2-[3-[(Diethylaimno)m^^ 

tetrahydro-4,7-ethaiio-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)- 
3a,4,7Ja-Tetrahydro-2-[4-(methoxymethyl)-2-oxo-2H-l-benzopyran-7-yl]- 
4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(6- 
Benzothiazolyl)-3a,4J,7a-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)- 

5 dione, (3aa,4a,7a,7aa)-4-(l,3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7-ethaiio- 
2H-isoindol-2-yl)-2-methoxybenzoic acid, methyl ester, (3aa,4oc,7a,7aa)-5- 
(l,3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7-etb.ano-2H-isoindol-2-yl)-2- 
methylbenzonitrile, (3aa,4a,7c6,7aa)-3a,4,7,7a-Tetrahydro-2-(2-oxo-2H-l- 
benzopyran-6-ylH,7-ethano-lH-isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)- 

0 3a,4,7,7a-Tetrahydro-2-(2-methyl-8-qtdnolinyl)-4,7-ethano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2,3,5,6- 
tetramethyl-4-nitrophenyl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, 
(3aa,4o^7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2,4,5-trimethylphenyl)-4,7- 
ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Fluoro-3- 

5 methylphenyl)-3a,4,7,7a-tetrahydro-4,7^thano-m-isoindole-l,3(2H> 
dione, (3aot,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(3-methoxy-4- 
methylphenyl)-4,7-ethano-lH4soindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-N- 
Ethyl-5-(l,3,3a,4,7,7a-hexahydro-l,3-dioxo-4,7-ethano-2H-isoindol-2-yl)-2- 
methyl-N-phenylbenzenesulfonamide, (3aa,4a,7ct,7aa)-2,6-Dibromo-4- 

) (l,3,3a,4,7,7a-hexahydro-l,3-dioxo-4,7-ethano-2H-isoindol-2- 

yl)benzenesulfonaimde,(3aa,4a,8a,8aa)-2-(2,3-Dimethyl-lH-indol-5-yl)- 
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3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole-l,3(2H)-dione, 
(3ao^4aJaJaa)-2^3-IXbenzofuranyl)-3a,4,7,7a-tetrahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione, (3aa,4o,7o,7aa)-3a > 4,7,7a-Tetrahydro-2-(2'- 
hydrc^[l,l':3^1"-te^phenyl]-5'-ylMJ-ethano-lH-isoindole-l,3(2H)-dione, 

5 (3aa,4a,7aJaa)-3a,4JJa-Tetrahydro-2-(5,6 > 7,8-tetrahydro-3-hydroxy-2- 
naphthalenyl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2- 
(l,3-Dihydro-2,2-dioxidobenzotc3thiophen-5-yl)hexahydro-4,7-ethano-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro-2-(2- 
hy<koxy-4,5-dimeaylphenyl)^J^tiiano-lH4soindole-l,3(2H)-dione, 

0 (3aa,4a,7a,7aa)-3a,4JJa-Tetrahydro-2-(2,2,3 > 3-tetrafluoro-2,3-dihydro- 
l,4-benzodioxin-6-yl)-4,7-ethano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-3a,4,7Ja-Tetrahydro-2-(lH-indazol-5-yl)-4,7-ethano-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Amino-2,3,5,6- 
tetrafluorophenyl)-3a,4JJa-tetrahy<ko^,7-etb^no-lH-isoindole-l,3(2H)- 

5 dione, (3aa,4a,7a,7aa)-2-(4-Bromo-3-chlorophenyl)-3a,4,7,7a-tetrahydro- 
4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7oc,7aa)-3a ) 4,7,7a- 
Tetrahydro-2-(5-hy(ko^-l-naph&alenyl)-4J-ethano-lH-isoindole- 
l,3(2H)-dione, (3aa,4a,7a,7aa)-N-[2-Chloro-6-fluoro-4-(l,3,3a,4,7,7a- 
hexahydro-l,3-dioxo-4,7-ethano-2H-isoindol-2-yl)phenyl]acetamide, 

0 (3aa,4a,7a,7aa)-4-(l,3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7-ethaiio-2H- 
isoindol-2-yl)-2-(trifluoromethyl)benzonitrile, (3aa,4a,7a,7aa>5- 
(l,3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7-ethano-2H-isoindol-2-yl)-2-(4- 
morpholinyDbenzoic acid, methyl ester, (3aa,4a,7oc,7aa)-2-Fluoro-5- 
(l,3,3a,4,7,7a-hexahydro-l,3-dioxo-4,7-ethano-2H-isoindol-2- 

5 yDbenzonitrile, (3aa,4a,7a,7aa)-2-(4-Bromophenyl)-3a,4,7,7a-tetrahydro- 
4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aoc,4a,7a,7aa)-3a,4,7,7a- 
Tetrahydro-2-(2-naphthalenyl>4,7-ethano-imsoindole-l,3(2H)-dione, 
(3aa,4o^7a,7aa)-3a,4,7,7a-Tetrahydro-2-[3-(trifluoromethyl)phenyl]-4,7- 
ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-3a,4,7,7a-Tetrahydro- 

[) 2-(4-nitrophenyD-4,7-ethano-lH-isoindole-l,3(2H)-dione, (3aa,4a,8a,8aa)- 
2-(9-Ethyl-9H-carbazol-3-yl)-3a,4,7,7a-tetrahydro-4,7-ethano-lH-isoindole- 
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l,3(2H)-dione, (3ao,4a,8a,8aa)-2-[l,2-Dihydro-8-methyl-2-oxo-4- 
(trmuoromethyl)-7-qTiinolinyl]-3a,4,7Ja-tetrahydro-4J-ethano-lH- 
isoindole-l,3(2H)-dione,(3aoc,4a,7a,7aa)-2-[3,5- 
Bis(trifluoromethyl)phenyl]tetrahydro-4,7-ethano-lH-isoindole- 
5 l,3,5(2H,4H)-trione, (3aa,4a J 7a,7aa)-Tetrahydro-2-(l,2,3,4-tetxahydro-l- 
naphthalenyl)-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
. (3aa,4aJaJaa)-2-(2,3-Dihydro-lH-inden-5-yl)tetrahydro-4,7-ethaiio-lH- 
isoindole-l,3,5(2H4H)-trione,(3aa,4a,7a,7aa)-4-(Octahydro-l > 3,5-trioxo- 
4,7-ethano-2H-isoindol-2-yl)-l-naphthalenecarbonitrile, (3aoc,4a,7cc,7aa)-2- 

10 (4<JMoro-l-napht^alenyl)teti^ydro-4J-eaiaiio-lH-isoindole- 
l,3,5(2H > 4H)-trione, (3aa,4a,7a,7aa)-Tetrahydro-2-(4-nitro-l- 
naphthalenyl)-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aa,4a,7a,7aa)-Tetrahydro-2-(2-naphthalenyl)-4,7-ethano-lH-isoindole- 
l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-Tetrahydro-2-(5-quinoliiiyl)-4,7- 

15 ethano-lH-isoindole-1 ,3,5(2H,4H)-trione, (3aa,4oc,7a,7aa)-Tetrahydro-2-(6- 
quinolinyl)-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-Mone, (3aa,4a,7a,7aa)- 
Tetrahydro-2-(4-methyl-2-oxo-2H-l-benzopyran-7-yl)-4,7-ethano-lH- 
isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-Tetrahydro-2-(5- 
isoquinoUnyl)-4J^thano-lH-isoindole-l,3,5(2H,4H)-trione, 

20 (3aa4a > 7a,7aa)-2^3,5-mnitrophenyl)tetrahydro-4,7-ethano-lH-isoindole-. 
l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(2,5-Dibromophenyl)tetrahydro- 
4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-Tetrahydro- 
2-(24,5-tofluorophenyl)-4J-ethano-lH4soijidole-l,3,5(2H,4H)-trione, 
(3aa,4aJaJaa)-242-Fluoro-5^trifluoromethyl)phenyl]tetrahydro-4,7- 

25 ethano-lH-isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-(2-Fluoro-5- 
methylphenyl)tetrahy(iro-4J^thano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aa,4a,7a,7aa)-Tetrab.ydro-2-(2,4,5-trichlorophenyl)-4,7-ethano-lH- 
isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(2-Chloro-4- 
nitrophenyl)tetoahydro^J-ethano-lH-isoindole-l,3,5(2H,4H)-trione > 

30 (3aa,4a,7a,7aa)-2-[2-Chloro-5-(trifluoromethyl)phenyl]tetrahydro-4,7- 
ethano-lH-isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-(3- 
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Fluorophenyl)tetrahydro-4 ) 7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 

(3aa,4a,7a,7aa)-2-(3,4-Dmuorophenyl)tetrahydro^J-etiiano-lH-isoindole- 

l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(3,5-Difluorophenyl)tetrahydro-4,7- 

ethano-lH-isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(3- 

CWorophenyl)tetrahydro-4J-ethano-lH-isoindole-l,3,5(2H > 4H)-trione, 

(3aMa,7a,7aa)-2-(3-Chloro-4-fluorophenyl)tetrahydro-4 > 7-ethano-lH- 

isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(3,4- 

DicWorophenyl)tetrahydro-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 

(3aMa,7aJaa)-Tetrahydro-2-(34,5-trichlorophenyl)-4,7-ethano-lH- 

isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(3-Chloro-4- 

methylphenyl)tetrahydro^J^thano-lH-isoindole-l > 3,5(2H,4H)-trione, 

(3ao,4a,7a,7aa)-Tetrahydro-2-(3-iodophenyl)-4,7-ethano-lH-isoindole- 

l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-Tetrahydro-2-(3-nitrophenyl)-4,7- 

ethano-lH-isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-(3- 

Acetylphenyl)tetrahydro^,7-ethano-lH4soindole-l,3,5(2H,4H>trione, 

(3aMoc,7a,7aa)-Tetrahydro-2-[3-(tiMuoromethyl)phenyl]-4J-ethano-lH- 

isoindole-l,3,5(2H,4H)-trione,(3aa > 4a,7a,7aa)-2-(3,4- 

Dimethylphenyl)tetTahydro^J-e&ano-lH-isoindole-l,3,5(2H,4H)-trione, 

(3aot,4a > 7a,7aa)-2-(3,5-Dimethylphenyl)tetrahydro-4,7-ethano-lH- 

isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-(3- 

Ethylphenyl)tetrahydro-4J-ethano-lH-isoiiidole-l,3,5(2H,4H)-trione, 

(3aMa,7oc,7aa>2-(4-Bromophenyl)tetrahydro-4,7-ethano-lH-isoindole- 

l,3,5(2H,4H)-trione, (3ao,4a,7a,7aa)-2-(4-Fluoro-3- 

iutrophenyl)tetrahydro-4J-ethano-m-isoindole-l,3,5(2H,4H)-trione, 

(3aoc,4a,7aJaa)-2-[4-Fluoro^-(trifluoromethyl)phenyl]tetrahydro-4,7- 

ethano-lH-isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-(4-Chloro-3- 

nitrophenyl)tetrahydro-4J-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 

(3aa,4a,7a,7aa)-Tetrahydro-2-(4-iodophenyl)-4,7-etliano-lH-isoindole- 

l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-Tetrahydro-2-(4-nitrophenyl)-4,7- 

ethano-lH-isoindole-l,3,5(2H^H)-toone,(3aa,4a,7aJaa)-Tetrahydro-2-[4- 

(l-methylethyl)phenyl]^7-ethano-lH-isoindole-l,3,5(2H,4H>trione, 
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(3aa,4a,7aJaa)-Tetr^ 

isoindole-l,3,5(2H,4H)-trioiie 5 (3aa,4a,7a,7aa)-4-(Octahydro-l,3,5-trioxo- 
4J-ethano-2H-isoindol-2-yl)benzeneacetonitrile, (3aa,4a,7a,7aa)-2~(4- 
Ethylphenyl)tetrahy<k^ 
(3aa,4<^7aJaa)-2-[4-[2-(Ace^ 

isoindole-l,3,5(2H,4H>trione, (3aa,4a,7a,7aa)-Tetrahydro-2-(4. 

propylphenyl)-4J-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 

(3aa4a,7a,7aa)-Tetrahy(ko-2-(2,3,4-trifluorophenyD 

isoindole-l,3,5(2H,4H)-trione, (3aa,4<x,7a,7aa)-2-(4-Bromo-2,6- 

(Muorophenyl)tetrah^^ 

(3aoc,4a,7aJaa>Tetrahydr<>^ 

ethano-lH4soindole-l,3,5(2H,4H)-trione,(3aa,4aJcx,7aaV 

Benzottaazolyl)tetrahydro-4^^ 

(3ac^4aJaJaa)-Tetrahydro-2-^^ 

isoindoIe-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(4-Fluoro-3- 

methylphenyl)tetrahy(ko^ 

(3aa,4aJa,7aa)-2-(l,3-Dihyd^ 

ethano-lH-isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-N-[2-Nitro-4- 

(octahycko-l,3,5-trioxo^J-^ 

(3aa4o^aJaa)-2-(2-Ethyl-5-n^ 

isoindole-l,3,5(2H,4H)-trione, (3aa,4oc,7a,7aa)-Tetrahydro-2-(2-methyl-5- 

benzofuranyl)-4J-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 

(3aa,4aJaJaa)-Tetrahy<^ 

l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(4-Bromo-3- 

cMorophenyl)tetrahydr<>4^ 

(3aa,4a,7aJaa)-Tetrahydro-2-[3-ft^^ 

isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-4-(Octahydro-l,3,5-trioxo- 

4J»ethano-2H-isoindol-2-yl)-2^trifluoromethyl)benzom 

(3aa,4aJa,7aa)-Tetrahydro-2^^ 

ethano-lH-isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(3,5- 
Dibn)mophenyl)tefrahy^ 
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(3aa,4aJaJaa)-Tetrahydro-2-(3-iodo-4-methylphenyl)-4,7-ethano-lH- 
isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-(3-Chloro-4- 
iodophenyl)tetrahydro-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aa,4a,7a,7aa)-TetrahydTO-2-(2-methyl^quinoliiiyl)-4,7-ethano-lH- 
5 isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-Tetrahydro-2-[2- 

(methyltWo)-5-(trifluoromethyl)phenyl].4,7-ethano-lH-isoiiidole- 
l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(4-Bromo-2,6- 

diethylphenyl)tetrahydro^J-ethana-m-isoindole-l,3,5(2H,4H)-trione, 
(3a^4aJa,7aa)-Tetrahydro-2-[4-(trifluoromethyl)phenyl]-4,7-ethano-lH- 
10 isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(4-Chloro-3- 

methylphenyl)teta-ahydro-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aa,4a,7a,7aa)-Tetrahydro-2-[4-(methoxymethyl)-2-oxo-2H-l- 
benzopyran-7-yl]-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aa,4a,7a,7aa)-N-Methyl-3-(octahydro-l,3,5-trioxo-4,7-ethano-2H- 

15 isoindol-2-yl)benzamide, (3aa,4a,7a,7aa)-2-(6-Acetyl-l,3-benzodioxol-5- 
yl)tetrahydro-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aa,4o,7a,7aa)-Tetrahydro-2-(3,4,5-trifluoropb.enyl)-4,7-etb.ano-lH- 
isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-Bromo-5-(octahydro- 
l,3,5-trioxo-4,7-ethano-2H-isomdol-2-yl)benzoic acid, methyl ester, 

20 (3ao,4a,7a,7aa)-2-(3-Chloro-4-nitrophenyl)tetrahydro-4,7-ethano-lH- 
isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7cc,7aa)-2-[5- 

[(Difluoromethyl)sulfonyl]-2-methoxyphenyl]tetrahydro-4,7-etb^ 
isomdole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-Tetrahydro-2-(l- 
naphthalenyl)-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
25 (3aa,4a,7a,7aa)-2-(4-Bromo-l-naphthalenyl)tetrabydro-4,7-etb^no-lH- 
isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-2-(3,5- 

DicMorophenyl)tetrahydro-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aa,4a,7a,7aa)-2-[4-BrQmo-3-(trifluoromethyl)phenyl]tetrahydro-4,7- 
ethano-lH-isoindole-l,3,5(2H,4H)-trione,(3aa,4a,7a,7aa)-2-(4-Bromo-3- 
30 methylphenyl)tetrahydro-4,7-ethano-lH-isomdole-l,3,5(2H,4H)-trione, 
(3ao,4a,7a,7aa)-2-(4-Bromo-l-naphthalenyl)tetrahydro-4,7-etbano-lH- 
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isoindole-l,3,5(2H,4H)-trione, (3aa,4oc,7a,7aa)-Tetrahydro-2-(l- 

naphthalenylH,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 

(3aa,4a,7a,7aa)-Tetrahydro-2-[2-methy^ 

ethano-lH-isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7cc,7aoc)-2-(2,2-Difluoro- 
5 l,3-benzodioxol-5-yl)tetraliydro^J-ethano-lH4soindole-l,3,5(2H,4H)- 
trione, (3aoc,4a,7 a,7aa)-2- [4-(4-Chloropheno^r)-2- 

(trifluoromethyl)phenyl]tetrahydro-4J-ethano-lH4soindole-l,3,5(2H,4H)- 
trione, (3aa,4aJaJaa)-2-Muon)-5^octahydro-l,3,5-trioxo-4,7-ethaiio-2H- 
isoindol-2-yl)benzonitrile, (3 aa,4a,7ct,7aa)-2-Chloro-4-(octahydro- 1,3,5- 
0 trioxo-4,7-ethano-2H-isoindol-2-yl)benzonitrile, (3acc,4a,7a,7aa)-N-[4- 
(Octahydro-l,3,5-trioxo-4,7-ethano-2H-isoiiidol-2-yl)-2- 
(trifluoromethyl)phenyl] acetamide, (3acc,4a,7a,7aa)-2-[4-(l,l- 
Dimethylethyl)-3-nitrophenyl]tetrahydro-4,7-ethano-lH-isoindole- 
l,3,5(2H,4H)-trione 

5 (3aa,4a,7a,7aa)-Tetrahydro-2-(3-methyl-4-iutrophenyl)-4,7-ethano-lH- 
isoindole-l,3,5(2H,4H)-trione, (3aa,4a,7a,7aa)-Tetrab.ydro-2-[3-(l- 
methylethyl)phenyl]-4,7-ethano-lH-isoindole-l,3,5(2H,4H)-trione, 
(3aMc^7a,7aa)-N-(l,l-Dimethylethyl)-5-(octahy(ko-l,3,5-trioxo-4,7- 
ethano-2H-isoindol-2-yl)-l-naphthalenesulfonamide, (3aoe,4a,7<x,7aa)-2-[3- 

0 ( l,l-Dimethylethyl)phenyl]tetrahydro-4,7-ethano-lH-isoindole- 

l,3,5(2H,4H)-trione, (3aa,4a,7cc,7aa)-N-Butyl-3-(octahydro-l,3,5-trioxo- 
4,7-ethano-2H-isoindol-2-yl)benzenesulfonamide, (3aa,4p,4aoc,5aa,6p,6acc) 
2-(3,4-Dichlorophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop[£]isoindole-l,3(2H,3aH)-dione, (3aoc,4p,4aa,5aa,6p,6aa)-2- 

5 (4-Bromo-3-methylphenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-(l-naphthalenyl)-4,6- 

ethanocycloprop[f|isoindole-l,3(2H,3aH)-dione, (3aa,4P,4aoc,5aa,6P,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-(2-naphthalenyl)-4,6- 
3 ethanocycloprop[f|isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-[3-(trifluoix)methyl)phenyl]-4,6- 
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ethanocycloprop[flisoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2- 
(3,5-Dichlorophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocydoprop[flisoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)- 

4,4a,5,5a,6,6a-Hexahydro-2-[4-nitro-3-(trifluoromethyl)phenyl]-4,6- 

ethanocycloprop[Qisoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2- 

[3,5-Bis(trifluoromethyl)phenyl]-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)- 

4,4a,5,5a,6 > 6a-Hexahydro-2-(l ) 2 ) 3,4-tetrah.ydro-l-naphthalenyl)-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2- 

(2,3-Dihydro-lH-inden-5-yl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethano(ycloprop[f|isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-4- 

(Octahydro-l,3-dioxo-4,6-ethanocycloprop[flisoindol-2(lH)-yl)-l- 

naphthalenecarbonitrile, (3aot,4p,4aa,5aa,6p,6aa)-2-(4-Bromo-l- 

naphthalenyl)-4,4a,5,5a,6,6a-hexahydro-4,6-ethanocycloprop[f|isoiiidole- 

l,3(2H,3aH)-dione,(3ao^4p,4aa,5aa,6p,6aa)-2-(4-Chloro-l-naphthalenyl)- 

4,4a,5,5a,6,6a-hexahydro-4,6-ethanocycloprop[f]isoindole-l,3(2H,3aH)- 

dione,(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(5-quinoUnyl)- 

4,6-ethanocycloprop[f|isoindole-l > 3(2H,3aH)-dione, 

(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(6-quinolinyl)-4,6- 

ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, (3aoc,4p,4aa,5aa,6p > 6aa)- 

4,4a,5,5a,6,6a-Hexahydro-2-(4-methyl-2-oxo-2H-l-benzopyran-7-yl)-4,6- 

ethanocycloprop[f]isoiiidole-l,3(2H,3aH)-dione, (3aa,4p,4ao,5aa,6p,6ao)- 

4,4a,5,5a,6,6a-Hexahydro-2-(5-isoquinolinyl)-4,6- 

etb.anocycloprop[flisoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2- 
(3,5-Dinitrophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3ao,4p,4aa,5aa,6p,6aa)- 

4,4a,5,5a,6,6a-Hexahydro-2-(2,4,5-trifluorophenyl)-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aoc,5aa,6p,6aa)-2- 

[2-Muoro-5-(tofluor(miethyl)phenyl]-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2- 

(2-Fluoro-5-methylphenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
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ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aoc,5aa,6p,6aa)-2 

(2-Chloro-4-nitrophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocycloprop[flisoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2 

[2-(^oro-5-(trifluoromethyl)phenyl]-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocycloprop[jgisoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2 

(3-Fluorophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p\4aoc,5aa,6p\6aa)-2 
(3,4-Difluorophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)-2 
(3-Fluoro-4-methylphenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)-2 
(3,5-Difluorophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanocyclopropKlisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aot,6p,6aa)-2 
(3-Chlorophenyl)-4,4a,5,5a > 6,6a-hexahydro-4,6- 

ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6acc)-2 
(3-Chloro-4-fluorophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop[flisoindole-l > 3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-(3,4,5-trichlorophenyl)-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2 
(3-Chloro-4-methylphenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-(3-iodophenyl)-4,6- 

ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-(3-nitrophenyl)-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dioiie, (3aa,4p,4aa,5aa,6p,6aa)-2- 

(3-Acetylphenyl)^4a,5,5a,6,6a-hexahydro-4,6-ethanoqrcloprop[f|isoindole 

l ) 3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2-(3,4-Dimethylphenyl)- 

4,4a,5,5a,6,6a-hexahydro-4,6-ethanocycloprop[f]isoindole-l,3(2H,3aH)- 

dione, (3aot,4p,4aa,5aa,6p,6aa)-2-(3,5-Dimethylphenyl)-4,4a,5,5a,6,6a- 

hexahydro-4,6-ethanocycloprop[f|isoindole-l,3(2H,3aH)-dione, 

(3aa > 4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-[3- 
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0iy<koxymethyl)phenyl]-4,6-ethanocydoprop[fIisoindole-l,3(2H,3aH)- 
dione, (3aa,4p,4aa,5acc,6p,6aa)-2-(3-Ethylpheiiyl)-4,4a,5,5a,6,6a- 
hexahydro-4,6-ethanocycloprop[f]isoindole-l,3(2H,3aH)-<iione, 
(3aa,4p,4aa,5acc,6p,6aa)-4-(Octahydro-l,3-dioxo-4,6- 
5 ethanocycloprop[f]isoindol-2(lH)-yl)beiizonitrile,(3aa,4|3,4aa,5a(x,6p,6aa)- 
2-(4-Bromophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 

ethanoqrcloprop[f]isoindole-l ( 3(2H,3aH)-dione, (3aoc,4P,4aa,5aa,6p,6aa)-2- 
[4-Bromo-3-(trifluoromethyl)phenyl]-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2- 
(4-Fluo(ro-3-iiitrophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione,(3aa,4p,4aa,5aa,6p,6aa)-2- 
[4-Fluoro-3-(trifluoromethyl)phenyl]-4,4a,5,5a,6,6a-hexahydr(>-4,6- 
ethanocycloprop[flisoindole-l,3(2H,3aH>-dione, (3aa,4p,4aa,5aoc,6p,6aa)-2- 
(4-Chloro-3-nitrophenyl)-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocycloprop|flisoindole-l,3(2H,3aH)-dioiie, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-(4-iodophenyl)-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-(4-nitrophenyl)-4,6- 

ethanocycloprop[f|isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-[4-(l-methylethyl)phenyl]-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3act,4p,4aa,5aoc,6p,6aa> 
4,4a,5,5a,6,6a-Hexahydro-2-<4-methyl-3-iiitrophenyl)-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)-4- 
(Octahydro-l,3-dioxo-4,6-ethanocyclopropK|isoindol-2(lH)- 
yl)benzeneacetonitrile, (3aa,4p,4aa,5aoc,6p,6aa)-2-(4-Ethylphenyl)- 
4,4a,5,5a,6,6a-hexahydro-4,6-ethanocycloprop[f]isoindole-l,3(2H,3aH)- 
dione, (3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(4- 
propylphenyl)-4,6-ethanocycloprop[f|isoiiidole-l,3(2H,3aH)-diqne, 
(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(2,3,4- 
trifluorophenylM,6-ethanocycloprop[f]isoindole-l,3(2H,3aH)-dioiie, 
(3acx,4p,4aa,5aa,6p,6aa)-2-[4-(lA-Dimethylethyl)-3-nitrphenyl]- 
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4,4a,5,5a,6,6a-hexahydro^,6-ethano(ycloprop[flisoindole-l,3(2H,3aH> 
dione 

(3aa,4p,4aa,5aa,6p,6aa)-2-(4-Bromo-2,6-difluorophenyl)-4,4a,5,5a,6,6a- 
hexahydro^,6-ethanocydopropK|isoindole-l,3(2H,3aH)-dione, 
5 (3aa,4p^aa,5aa,6p,6aa)-2-(6-Benzothiazolyl)-4,4a,5,5a,6,6a-hexahydro- 
4,6-ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, 
(3ao^4p,4aa,5aa,6p,6aaH4a,5,5a,6,6a-Hexahydro-2-(2-metiiyl-8- 
quinolinyl)-4,6-ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, 
(3ao,4p,4aa,5aa,6p,6aa)-2-(4-Fluoro-3-methylphenyl)-4,4a,5,5a,6,6a- 

10 hexahydro-4,6-ethanocydoprop|jE]isoindole-l,3(2H,3aH)-dione, 
(3ao^4p,4aa,5aa,6p,6aa)-2-(l,3-I^y6!ro-3-oxo-54sobenzofuranyl)- 
44a,5,5a,6,6a-hexahy<ht)^,6-ethano(yclopTOp[flisoindole-l,3(2H,3aH)- 
dione, (3ao,4p,4aa,5aa,6p,6aa)-N-[2-Nitro-4-(octahydro-l,3-dioxo-4,6- 
ethanocydopropfflisoindol^ClHD-yl^henylJacetainide, 

15 (3aa,4p,4aa,5aa,6p,6aa)-2<5-Aceiyl-2-methyl-4-nitrophenyl)- 

4,4a,5,5a,6,6a-hexahy(iro-4,6-eftian{xydoprop[flisoindole-l > 3(2H,3aH)- 
(iione,(3aa,4p,4aa,5acx,6p > 6aa)-2-(2-Ethyl-5-nitrophenyl).4,4a,5,5a,6,6a- 
hexahydro-4,6-ethanocydoprop[f]isoiiidole-l,3(2H,3aH)-dioiie, 
(3ao,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(2-methyl-5- 

20 benzofuranyl)-4,6-ethano<ydoprop[f]isoindole-l,3(2H,3aH)-dione, 
(3acc,4p,4aa,5aa,6p,6aa)-2-(2,3-Dihydro-l-oxo-lH-inden-5-yl)- 
44a,5,5a,6,6a-hexahy(iro-4,6-etlianocydoprop[f]isoiiidole-l,3(2H,3aH)- 
dione,(3ao,4p,4aa,5aa,6p,6aa)-4,4a,5,5a ) 6,6a-Hexahydro-2-(lH-indazol-5- 
yl)-4,6-etihianocydoprop[f]isoindole-l,3(2H,3aH)-dione, 

25 (3aa4P,4aa,5aa,6p > 6aa)-4,4a,5,5a,6,6a-Hexahydro-2-[4-[2,2,2-trifluoro-l- 
hy<iroxy-l-(trifluoit)methyl)ethyl]phenyl]-4,6-ethanocydoprop[flisoindole^ 
l,3(2H,3aH)-6^one,(3aa,4p,4aa,5aa,6p,6aa)-2-(4-Brom<>3-dilorophenyl)- 
4,4a,5,5a,6,6a-hexahydro-4,6-et^ano<ydoprop[f]isoindole-l,3(2H,3aH)- 
dione,(3aa,4p,4aa,5aa,6p,6aaH,4a,5,5a,6,6a-Hexahydro-2-[3- 

30 (trifluoromethoxy)phenyl]-4,6-ethanoQrdoprop[f]isoindole-l,3(2H,3aH)- 
dione, (3ao,4p,4aa,5aa,6p,6aa)-4-(Octahydro-l > 3-dioxo-4,6- 
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ethanocycloprop[flisoindol-2(lIC-yl)-2-(trifluoromethyl)benzoiuM 
(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-[4-methoxy-3- 
(trifluoromethyl)phenyl]-4,6-ethano<ycloprop[f]isoindole-l,3(2H,3aH)- 
dione,(3aa,4p,4aa,5aa,6p,6aa)-2-(3,5-Dibromophenyl)-4 > 4a,5,5a,6,6a- 
5 hexahydro-4,6-ethanocycloprop[f]isoindole-l > 3(2H,3aH)-dione, 
(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(3-iodo-4- 
methylphenyl)-4,6-ethanocycloprop[flisoindole-l ) 3(2H,3aH)-dione > 
(3aoc,4p,4aa,5aa,6p,6aa)-2-(3-Chloro-4-iodophenyl)-4,4a,5,5a,6,6a- 
hexaliy(iro^,6-eihanoqrcloprop[f]isomdole-l,3(2H,3aH)-dione, 
(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a > 6,6a-Hexahydro-2-(2-metbyl-6- 
quinolinyl)-4,6-ethanocycloprop[flisoindole-l,3(2H,3aH)-dione, 
(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-[4- 
(trifluoromethyl)phenyl]-4,6-ethano<ydopropMisoindole-l,3(2H3aH)- 
dione, (3aa,4P,4acc,5aa > 6P,6aa)-2-(4-Chloro-3-methylphenyl)- 
4,4a,5,5a,6,6a-hexahydro-4,6-etb.anocycloprop[f]isoindole-l,3(2H,3aH)- 
diane, (3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6 > 6a-Hexahydro-2-[4- 
(methoxymethyl)-2-oxo-2H-l-benzopyran-7-yl]-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa> 
4,4a,5,5a,6,6a-Hexahydro-2-(2-oxo-2H-l-benzopyran-6-yl)-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5,5a,6,6a-Hexahydro-2-[2-[(l-methylethyl)amino]-5- 
(trifluoromethyl)phenyl]-4,6-ethanocycloprop[flisoindole-l,3(2H,3aH)- 
dione, (3ao,4p,4ao,5aa,6p,6aa)-2-(3-Chloro-4-nitrophenyl)-4,4a,5,5a,6,6a- 
hexahydro-4,6-ethanocycloprop[f|isoiiidole-l,3(2H > 3aH)-dione, 
(3aa,4p,4aa,5aa,6p,6aa)-4,4a > 5,5a,6,6a-Hexahydro-2-(3-methyl-4- 
nitrophenyl)-4,6-ethano<ycloprop[f|isoindole-l,3(2H,3aH)-dione, 
(3aa,4p,4aa,5aa,6p,6aa)-2-[5-[(Difluoromethyl)sulfonyl]-2- 
methoxyphenyl]^,4a,5,5a,6,6a-hexahydro-4,6-ethano(ycloprop[f]isoiiidole- 
l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2- 
[3-(l-methylethyl)phenyl]-4,6-ethanocycloprop[f]isoindole-l,3(2H,3aH)- 
dione, (3aa > 4p,4aa,5aa,6p,6aa)-N-(l,l-Dimethylethyl)-5-(octahydro-l,3- 
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dioxo-4,6-ethanocydoprop[f]isoindol-2(m)-yl)-l-naphthalenesiilfonamide, 
(3aa,4|3,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-[4- . 
[(trifluoromethyl)thio]phenyl]-4,6-ethanocyclopropfflisoiii(iole- 
l,3(2H,3aH)-dione, (3ao,4p,4aa,5aa,6p > 6aa)-4,4a > 5,5a,6,6a-Hexahydro-2- 
5 [2-(2-methoxyphenoxy)-5-(trifluoromethyl)phenyl]-4,6- 

ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
44a,5,5a,6,6a-Hexahydro-2-[4-(l,l,2,2-tetrafluoroethoxy)phenyl]-4,6- 
ethano<ycloprop[f]isoindole-l,3(2H,3aH)-dione ) (3aa,4p,4aoc,5aa,6p,6aa)- 
N-[4-(Octahydro-l,3-dioxcH4,6-ethanocycloprop[f|isoindol-2(lH)-yl)-2- 

10 (trifluoromethyl)phenyl]acetamide,(3aa,4p,4aa,5aa,6p,6aa)-2-(3-Aceiyl-4- 
introphenyl)-44a,5,5a,6,6a-hexahydro-4,6-ethanocycloprop[flisoindole- 
l,3(2H,3aH)-dione, (3aot,4p > 4aa,5aa,6p,6aa)-2-[3-(l,l- 
Dimethylethyl)phenyl]-4,4a,5,5a,6,6a-hexahydro-4,6- 
ethanocyclopropMisoindole-l,3(2H,3aH)-dione, (3aa,4p,4aa,5aoc,6p,6aa)- 

15 N-Butyl-3-(Octahydro-13-(iioxo-4,6-ethanocycloprop[flisoindol-2(lH)- 
yl)benzenesulfonamide, (3aa,4P,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a- 
Hexahydro-2-[2-methyl-3-(trifluoromethyl)phenyl]-4,6- 
ethanocycloprop[f]isoindole-l,3(2H,3aH)-dione, (3aa,4p,4aoc,5aa,6p,6aa)-2- 
Fluoro-5-(Octahydro-l,3-dioxo-4,6-ethanocycloprop[f]isoindol-2(lH)- 

20 yDbenzonitrile, (Saa^p^aa^aa.Sp.eaa^N-Methyl-S-Coctahydro-l.S-dioxo- 
4,6-ethanocycloprop[flisoindoI-2(lH)-yl)beiizamide, 
(3aa,4p,4aa,5aa,6p,6aa)-4,4a,5,5a,6,6a-Hexahydro-2-(4-nitro-l- 
naphtbalenyl)-4,6-ethanoQrcloprop[jf]isoindole-l,3(2H,3aH)-dione, 2-(2- 
Fluorenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 2-[3-Chloro-4-(4- 

25 morpb.olinyl)phenyl]b.exahydro-lH-isoindole-l,3(2H)-dione, 2-(2,3- 

Dihydro-lH-inden-5-yl)hexahydro-lH-isoindole-l,3(2H)-dione, 2-(4-Bromo- 
l-naphthalenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 2-(4-Chloro-l- 
naphthalenyl)hexab.ydro-lH-isoindole-l,3(2H)-dione, Hexahydro-2-(3-iodo- 
4-methylphenyl)-lH-isoindole-l,3(2H)-dione,Hexahydro-2-(4-nitro-l- 

30 naphthalenyl)-lH-isoindole-l,3(2H)-dione,Hexahydro-2-(lH-iiidol-5-yl)- 
lH-isoindole-l,3(2H)-dione, Hexahydro-2-(5-quinolinyl)-lH-isoindole- 
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l,3(2H)-dione, Hexahydro-2-(lH-indazol-6-yl)-m 

2- (l,3-Benzodioxol-5-yl)he^ 2-(3~ 
Muoro-4-methylphenyl)hexahydto-^ 

Hexahydro-2- t4-nitro-3-(trifluoromethyl)phenyl] - lH-isoindole-l,3(2H)- 
5 dione, Hexahydro-2-(8-quinoKnyl)-l^^ 2-(2,3- 
Dihydro-l,4-benzodioxin-6-y^ 
Hexahydto-2-(4-methyl-2-oxo-2H-l-bei^^ 
dione, Hexahy<ko-2-(5-isoquinolinyl)-lH-^ 
Hexahydro-2-(2,4,5-trifluoro 

10 Hexahydro-2-(2,4,5-tri(Worophenyl)-lH4soindole-l,3(2H)-^ 

Hexahydro-2-(2,3,4,6-tetrafluorophenyl)-lH-isoindole-l,3(2H)-^one, 2- 
(3,4-Difluorophenyl)hexa^^ l-Acetyl-2,3- 
dihydro-6-(oct ahydro- l,3-dioxo-2H4soindol-2-yl)-lH-indole, 2-(3-Chloro-4- 
fluorophenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 2-(3,4- 

15 Dichlorophenyl)hexahydix)-lH4soindole-l,3(2H)-dione, Hexahydro-2- 
(3,4,5-trichlorophenyl)-lH-isoindole-l,3(2H)-dione, 2-(3-Chloro-4- 
metho^henyl)hexahydro-lH-isoindole-l,3(2H)--dione, 2-(3-Chloro-4- 
methylphenyl)hexahydro-lH-isoiiidole-l,3(2H>-dione, Hexahydn>2-(2- 
methyl-l-naphthalenyl)-lH-isoindole-l,3(2H)-dione, 2-(4-Chloro-3- 

20 methylphenyl)hexahydrcHlH--isoindole-l,3(2H)-dione, 2-(3,4- 

Dimethylphenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 2-[4-Bromo-3- 
(trifluoromethyl)phenyl]hexahy 2-(4- 
Bromo-3-methylphenyl)hexahydro-lH-te^ 2~(4- 
Fluoro-3-nitrophenyl)hexahydro-^ 2- [4-Fluoro-3- 

25 (trifluoromethyl)phenyl]h^^ 2-(4- 

Chloro-3-mtrophenyl)hexahyc^ 2-[4-Chloro- 

3- (trifluoromethyl)phenyl]hexahy^ 2-(4- 
CWoro-2-methoxy-5-methylphenyl)hexahydro-lH-isoind 
2-(3-Fluoro-4-methoxyphenyl)hexahydro-^ 2- 

30 Bromo-5-(octahy(ko-l,3-dioxo-2H-isoindol«-2»yl)benzoic acid, methyl ester, 
Hexahydro-2-(4-methyl-3-iutrophenyl)-lH-isoindole-l,3(2H)-(U 
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Hexahydro-2^34,5-trimethoxyphenyl)-lH-isoindole-l,3(2H)-dioiie, 2-(3,4- 
Dimetho^henyl)hexahydro-m4soindole-l^(2H)-dione,Hexahydro-2-[2- 
(2-pyridinyl)-lH-benzinudazol-5-yl]-m-isoindole-l,3(2H)-dione,2-(9- 
Ethyl-9H-carbazol-3-yl)hexahydro-lH-isoindole-l,3(2H)-dione, Hexahydro- 
5 2-(2-methoxy-3^benzofuranyl)-lH-isoindole-l,3(2H)-dione, Hexahydro-2- 
(2,34-trifluorophenyl)-lH-isoindole-l,3(2H)-dione,Hexab.ydro-2-methyl-5- 
(octahy<ir(>-l > 3-dioxo-2H-isoindol-2-yl)-lH-isoindole-l,3(2H)-dione, 
Hexahydro-2-[6-(methyltodo)-5-mtr^ 

dione,2-[2,5-DicMoro^-(lH-pyirol-l-yl)phenyl]hexahydro-lH-isoindole- 

10 l,3(2H)-dione, Hexahydro-2-(6-methyl-5-quinolinyl)-lH-isoindole-l,3(2H)- 
dione,N-(l,l-Dimethylethyl)-5-(octahydro-^ 
naphthalenesulfonamide,Hexahydro-2-^ 
benzopyran-7-yl]-lH-isoindole-l,3(2H)-dione, 2-(6- 
Benzotbiazolyl)hexahydro-lH-isoindole-l,3(2H)-dione,2-Methoxy-4- 

15 (octahydro-l,3-dioxo-2H-isoindol-2-yl)benzoic acid, methyl ester, 2-Methyl- 
5-(octabydro-l,3^oxo-2H-isomdol-2-yl)bemomtrile,Hexahydro-2-(2-oxo- 
2H-l-benzopyran-6-yl)-lH4soindole-l,3(2H)-dione,Hexahydro-2-(2- 
methyl-8-quinoUnyl)-lH-isoindole-l,3(2H)-dione, 2-[3,5- 
Bis(trifluoromethyl)pb.enyl]hexahydro-lH-isoindole-l,3(2H)-dione, 

20 Hexahydro-2-(2,4,5-trimethylphenyl)-lH-isoindole-l,3(2H)-dione, 2-(4- 
Fluoro-3-methylphenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 
Hexahydro-2-(3-methoxy-4-methylphenyl)-lH-isoiiidole-l,3(2H)-dione,N- 
Ethyl-2-methyl-5-(octahydro-l,3-dioxo-2H-isoindol-2-yl)-N- 
phenylbenzenesulfonamide, 2-(2,3-Dimethyl-lH-indol-5-yl)hexahydro-lH- 

25 isoindole-l,3(2H)-dione, 2-(3-Dibenzofuranyl)hexahydro-lH-isoindole- 

l,3(2H)-dione, 2-(4-Bromophenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 2- 
(3-Chloro-4-nitrophenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 2-(l,3- 
Whydro-2,2-dioxidobenzo[c]thiophe^ 

dione,Hexahy<iro-2^6-nitro-2-naphthalenyl)-lH-isoindole-l,3(2H)-dione, 
30 Hexahydro-2-(lH-indazol-5-yl)-lH-isoindole-l,3(2H)-dione, 2-(4-Amino- 
2,3,5,6-tetrafluorophenyl)hexahydro-lH-isoindole-l,3(2H)-dione, 2-(4- 
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Bit>mo-3-chlorophenyl)hra^ 2-(l,2- 
Dihydro-4-methyl-2-oxo- 

dione, 4-(Octahydro-l,3-dioxo2H-isoindol-2-yl)-2- 
(trifluoromethyl)benzonitrile, Hexahydro-2-(9-oxo-9H-fluoren-l-yl)-lH- 
5 isoindole-1 ,3(2H)-dione, 2-Fluoro-5-(octahydro-l,3-dioxo-2H-isoindol-2- 
yDbenzonitrile, Hexahy<ko-2-(9-oxo-9M 

dione, 2-(3-CMoro-4-iodophenyl)hexah^^ 2- 

(4-Bromo-2,3,5,6~tetrafluoroph^^ 

Hexahydro-2-(2,3,5,6-t^ 
0 dione, Hexahydr<>2-(2,2,3,3-tetr^ 

lH-isoindole-l,3(2H)-dione, 2-<3-Bromo-4-methylphenyl)hexahydro-lH- 

isoindole-l,3(2H)-dione, 2-(4-Bromo-2-methylphenyl)hexahydro-lH- 

isoindole-l,3(2H>dione, Hexahydro-2-(l-naphthalenyl>-lH-isoindole- 

l,3(2H)-dione, 2-(3-Chloro-2-methylphenyl)hexahydro-lH-isoindole- 
5 l,3(2H)-dione, (3aa,4a,7a,7aa)-Hexahydro-2-(2-iiaphthalenyl>-4,7- 

methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(2-Aimno 

dicMorophenyl)hexahy(ko^ 

(3aa,4aJa,7aa)-Hexahydro-2-(^^ 

isoindole-l,3(2H)-dione, (3aa,4a,7aJaa)-Hexahydro-2-(8-hydroxy-5- 
0 qumolmyl)-4,7-metl^ (3aa,4o,7a,7aa)- 
Hexahydro-2-(l-naphthale^^ 
(3aa,4aJa,7aa)-4-(Octahydro^ 

naphthalenecarbonitrile, (3aa,4a,7a,7aa)-Hexahydro-2- [4-nitro-3- 

(trifluoromethyl)ph^ 
5 (3aa,4aJaJaa)-2-(4-Bromo-l-naphth^ 

isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(2-Fluorenyl)hexahydro-4,7- 

methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-Hexahydro-2-(2- 

methyl-l-naphthalenyl)-4,7-^^ 

(3aa,4a,7aJaa)-2-(3,5-DicMoroph^ 
D isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(3-Chloropheiiyl)hexahydro--4,7- 

methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-2-(3-Chloro-4- 
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fluorophenyl)hexahydro-4,7-methaiio-lH-isomdole-l,3(2H)-dione > 
(3aa,4a,7<x,7aa)-Hexahy<iro-2-[3<trifluoro^ 
lH-isoindole-l,3(2H)-dione, (3aa,4a,7oc,7aa)-2-[4-Bromo-3- 
(trifluorometiiyl)phenyl]hexa^^ 
5 dione, (3aa,4a,7a ,7aa)-2-(4-Bromo-3-methylphenyl)hexahydro-4,7- 
methano-m4soindole-l,3(2H)-dione,(3aa,4cc,7a,7aa)-2-(l,2-Dihydro-4- 
methyl-2-oxo-7-qumolmyl)hexahydrc^ 

dione, (3aa,4aJaJaa)-Hexahydro-2-(4-pyridinyl)-4,7-methano-lH- 
isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-Hexahydro-2-(l-oxido-4- 

10 pyridin.yl)-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)- 
Hexahy<lro-2-(6-qiiinolinylMj-methano-lH4soindole-l,3(2H)-^one } 
(3aa,4a,7o^7aa)-Hexahydro-2-(l-oxido-6^ 
isoindole-l,3(2H)-dione, (3acc,4a,7a,7aa)-Hexahydro-2-(5-nitn)-8- 
isoqiiinoliny)-4J-methano-lH-isoindole-l,3(2H)-dione,trifluo 

15 (1:1), (3aa,4a,7a,7aa)-Hexahydro-2-[4-(methylsulfonyl)phenyl]-4,7- 
methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)-Hexahydro-2-[4- 
(methylthio)phenyl]-4,7-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7cc,7aa)-4-(Octahydro-l,3-dioxo-4,7-methano-2H-isoindol-2- 
yl)benzenesulfonamide, (3acc,4a,7a,7aa)-Hexahydro-2-[4- 

20 (methylsulfinyl)phenyl]-4,7-methano-lH-isoindole-l,3(2H)-dione, 

(3aa,4a,7a,7aa)-2-(4-Muoro-l-naphthalenyl)hexahydro-4,7-methano-lH- 
isoindole-l,3(2H)-dione,(3aa,4a,7a,7aa)-4-(Octahydro-l,3-dioxo-4,7- 
methano-2H-isoindol-2-yl)-l-naphthalenecarboxylic acid, methyl ester, 
(3a<x,4a,7a,7aa)-2-(l,l-Dioxido-2H-naphth[l,8-cd]isothiazol-5- 

25 yl)hexahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4cc,7a,7aa)- 
Hexahydro-2-(6-hydroxy-3-pyrid^ 

dione, (3aa,4a,7a,7act)-2^1,2-Benzisotmazol-3-yl)hexahydr<>4,7-methano- 
lH-isoindole-l,3(2H)-dione, (3aa,4o,7a,7aa)-2-(3-Benzofuranyl)hexahydro- 
4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4<x,7oc,7aa)-3-(Octab.ydrc- 
30 l,3niioxo^,7-methano-2H-isomdol-2-yl)-2-benzofurancarboxylic acid, 
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methyl ester, (3aa,4a,7o,7aa)-Hexahydro-2-[4-(4-isothiazolyl)phenyl]-4,7- 

methano-lH-isoindole-l,3(2H)-dione, 

(3a<x,4a/lap,5ap,6a,6aa)-4,4a,5,5a,6,6a-Hexahy^ 

4.6- methanocycloprop[Qisoindole4 > 3(2H,3aH)-dione,(3aa,4ct,4aP > 5ap,6a,6aa)- 
5 4,4a,5,5a,6,6a-Hexahydio-2-[4-nitro-3^trifluoromethyl)phenyl]-4,6- 

methanocycloprop[f]isoindole- 1 ,3(2H,3aH)-dione, (3aa,4a,4ap,5ap,6a > 6aa)- 
4,4a,5 ) 5a,6,6a-Hexahydro-2-(4-nitro-l-naphthalenyl)-4,6- 

methanocycloprop[f]isoindole-l,3(2H3aH)^one,(3aa,4<x,4ap,5ap,6a,6aa)-2-(l,2- 
Dihydrcnl-methyl-2^x<>7^uinoUnyl)-4,4a,5,5a ) 6,6a-hexahy<iro-4,6- 

10 methanocycloprop[f]isoindole-l,3(2H3aH)-dione, (3aa,4p,4aa,5aa,6p,6aa)- 
4,4a,5 ) 5a,6,6a-Hexahydro-2-[3-(trifluoromethyl)phenyl]-4,6- <® 
methanocycloprop[f]isoindole-13(2H^aH)-dione > (3aa > 4p ) 4aa,5aa,6p,6aa)-2-(3,5- 
DicMorophenyl)^,4a,5,5a,6,6a-hexahydro^,6-methanocycloprop[f|isoindole- 
13(2H3aH)-dione,(3aa,4p,4aa ) 5aa,6p ) 6aa)-4,4a ) 5,5a,6,6a-Hexahydro-2-[4-nitro-3- 

15 (trmuoromethyl)pheQyl]^,6-methanocycloprop[f]isoindole-l,3(2H3aH)-dione, 
(3aMp,4aa,5aa,6p,6aa)-2<l,2-Dihydro-4-methyl-2-oxo-7-quinolinyl)- 
4,4a,5,5aA6a-hexahydro-4,6-methanocy^^ 
(3aa,4p,7p,7aa)-3a,4,7/7a-tetrahyd^ 

l,3(2H)-dione,(3aa,4p ) 7p,7aa)-Hexahydro-2-(l-naphthalenyl)-4,7-methano-lH- 
20 isoindole-l,3(2H)-dione,(3aa > 4p,7p > 7aa)-2-(3,5-DicUorophenyl)-3a ) 4,7,7a- 
tetrahydro-4J-methano4H-isoindol^ 
Tetrahydro-2-[3-(tiiQuorome% 

(3aa,4pjpjaa)-3a,4JJa-Tetrahydro-2K4-methyl-2-oxo-2H-l-benzopyraD-7-yl)- 

4.7- methano-lH4soindole-13(2H)-^one,(3aa,4p,7p,7aa)-3a,4,7,7a-Tetrahydro-2- 
25 [4-nitro-3-(trifluorome%l)phenyl]^J-methano4H-isoindole-l,3(2H)-^one, 

(3ao^4p/7pJaa)Oa,4,7Ja-Tetrahydro-2-^ 

isoindole- 1 ,3(2H)-dione, (3aa ) 4p,7p,7aa)-Hexahydro-2-(2-naphthalenyl)-4,7- 
methano-lH-isoindole-l,3(2H)-dione,(3aa,4p,7p,7aa)-Hexahydro-2-[3- 
(trifluoromethyl)phenyl]-4,7-methano- lH-isoindole- 1 ,3(2H)-dione, (3 aa,4p,7 p,7aa)- 
30 2-(3,5-Dicmorophenyl)hexahydro4,7-methaao-lH-isoindole-l,3(2H)-dione > 
(3aa,4pjpJaa)-Hexahyclro-2-[4-mtoo^^ 
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isoindole- l,3(2H)-dione, (3aoc,4p,7p,7aa)-HexahydK)-2-(4-nitro- l-naphthalenyl)-4, 
methano- lH-isoindole- 1 ,3(2H)-dione, (3aa,4p,7p,7aa)-2-(l ,2-Dihydro-4-methyl-2- 
oxo-7-quinoUnyl)hexahydro^J-methano-lH-isoindole-13(2H)-dione, 
(3aa,4a,5cc,7a,7aa)-Hexahydro-2-(2-naphthalenyl)-5-phenyl-4,7-methano-lH- 
5 isoindole-l,3(2H>dione, (3aa,4oc,5a,7a,7aa>-Hexahydro-5-phenyl-2-[3- 
(trifluoromethyl)phenyl]-4J-methano-lH-isoindole-l,3(2H)-dione, 
(3aMa,5a,7a,7aa)-Hexahy(lro-2-(l-naphthalenyl)-5-phenyMJ-methano-lH- 
isoindole-13(2H>dione,(3aa,4a,5a,7a,7aa)-2-(3,4-DicMorophenyl)hexahydro-5^ 
phenyMJ-methano-lH-isoindole-l > 3(2H)-dione,(3aa,4a,5a,7a,7aa)-2-(3,5- 

10 Dicmorophenyl)hexahydro-5-phenyMJ-methano-lH4soindole-l,3(2B5-dione, 
(3aa,4a,5a,7a,7aa)-2-(l,2-Dihydro^-methyl-2-oxo-7^uinolinyl)hexahydro-^ 
phenyl-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,5p,7a,7aa)-2-(l,2- 
Dihydro^-methyl-2-oxo-7^uinoHnyl)hexahydro-5-phenyMJ-methano-lH- 
isoindole-l,3(2H)-dione, trifluoroacetate (1:1), (3aa,4oc,5p,7a,7aa)-Hexahydro-5- 

15 phenyl-2-[3-(trmuoromethyl)phenyl]^J-methano-lH-isoindole-l,3(2H)-dione, 

(3aa,4a,5a,7a7aa)-Hexahydro-2-[4-nitro-3-(trifluoromethyl)phenyl]-5-phenyl-4,7- 
methano4H-isoindole-13(2H)-dione,(3aM^ 
naphthalenyl)-5-phenyM ) 7-methano-lH-isoindole-l ) 3(2H)-dione, 
(3aa,4a,5pJa,7aa)-Hexahydro-2-(4-nitro-l-naphthalenyl)-5-phenyl-4,7-methano- 

20 lH-isoindole-l,3(2H)-dione, (3aa,4a,5p,7a,7aa)-Hexahydro-2-t4-nitro-3- 
(trifluoromethyOphenylJ-S-phenyMJ-methano-lH-isoindole- 1 ,3(2H)-dione, 
(3aa,4p,8p ) 8aa)-4 ) 5,6,7,8 > 8a-Hexahydro-2-(4-nitro-l-naphthalenyl)-4 ) 8- 
ethenocyclohepta[c]pyrrole-U(2H,3a^ 
Hexahydro-2-(4-mtrophenyl)-4,8-ethra^ 

25 (3aa,4p > 8p,8aa)-4,5,6,7,8,8a-Hexahydro-2-(2-naphthalenyl)-4,8- 

ethenocyclohepta[c]pyrrole-l,3(2H,3aH)-dione,(3acc4p,8P,8aa)-2-[4-Bromo-3- 
(trifluoromethyl)phenyl]^,5,6,7,8,8a-hexahydro^,8^thenocyclohepta[c]pyrrole- 
l > 3(2H3aH)-dione,(3aa,4p ) 8p,8aa)-2-(3,4-Dichlorophenyl)-4,5,6 ) 7,8 1 8a-hexahydro- 
4,8^thanc)cyclohepta[c]pyiTole-l > 3(2H,3aH)-dione > (3aa,4p,8p,8aa)-4,5,6,7 ) 8 > 8a- 

30 Hexahydro-2-(4-nitro- l-naphthalenyl>4,8-ethanocyclohepta[c]pyrrole- 1 ,3(2H,3aH)- 
dione ) (3aa ) 4p ) 8P,8aa)-2-(3,4-DicMorophenyl)-4,5,6 > 7,8,8a-hexahydiD-4 > 8- 
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ethenocyclohepta[c]pyirole-l,3(2H,3aH)-dione, (3aa,4p,8p,8aa)-2-(3 > 5- 
DicMorophenyl)^,5,6J3,8a-hexahydio-4,8-ethenocyclohepta[c]pyrrole- 
l,3(2H3aH)-dione,(3aa,4a,7a,7aaH,5,6,7,83-HexacUoro-3a,4JJa-tetrahydio- 
(3-nitropheayl)^J-methano-lH-isoindole-l,3(2H)-dione,(3aa,4ct,7ot,7aa)- 
5 4,5,6J,8^-Hexacmoro-2-[4-(methyltMo)phenyl]-3a,4JJa4etrahydro^J-methano- 
lH-isomdole-l,3(2H)-dione,(3aa,4^ 

methoxyphenyl)-3M,7Ja-te1rahy(ko^J-methanchlH-isoindole-13(2H)-dione^ 
(3aa,4oc,7a,7aaH,5,6J,83-HexacWoro-3MJ,7a-tetrahydro-2-(3-methoxyphenyl)- 
4,7-methano-lH-isoindole-l,3(2H)-dione, (3a<x,4ocJaJaa)-4,5A7,8^-Hexachloro- 

0 3a,4,7Ja-tetrahydro-2^1-naphthalenyl)^J-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4a,7a,7aa)-4^,6J,8,8-HexacUoro-2<2,3-dimethylphenyl)-3a,4,7,7a- 
tetrahydro-4,7-methano- lH-isoindole-1 ,3(2H)-dione, (3aa,4cc,7oc,7aa)-4 > 5,6,7,8,8- 
HexacUoro-2^3,4-dicmorophenyl)-3M,7Ja-tetrahyd^o^J-methano4H-isoindole- 
l,3(2H)-dione, (3a{x,4cc,7a,7aa)-2-(4-Bromophenyl)4,5,6,7,8,8-hexachloro-3a,4,7,7a- 

5 tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, (SaM^^aaH.S.ej.S.S. 
HexacUor<>3aA7/7a-tetrahydro-2-[2-m^^ 

lH-isoindole-13(2H)-dione,(3aa,4a,7a,7aa)-N-(2-cyanophenyl)-l,4,5,6,7,7- 

hexacMoro-5-norbomene-2,3-dicaibo^^ 

HexacMoro-2-(3-cUoro-4-methylpheny^ 

0 isoindole-l,3(2H)-dione, (3aoc,4a,7cx,7aa)-4,5,6 > 7,8,8-Hexachloro-2-(2,3- 

dicUorophenyl)-3MJ,7a-tetrahydro^J-methano-lH-isoindole-l,3(2H)-dione, 
(3aa,4cc,7a,7aa)-4,5,6,7,8,8-Hexachloro-3a,4,7,7a-tetrahydro-2-[3- 
(methylthio)phenyl]-4,7-methano-lH-isoindole-l,3(2H)-dione, (3aa,4a,7a,7aa)- 
4,5,6,73,8-HexacMoro-2-(4-fluoro-3-nitrophenyl)-3a,4JJa-teti^ydro-4,7-methano- 

5 lH-isoindole-l,3(2H)-dione, 3a ) 4,7,7a-Tetrahydro-2-(6-methyl-2-pyridinyl)-4,7- 
methano-lH-isoindole-l,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-(4-pyridinyl)-4,7- 
methan<>lH-isoindole-13(2H)-dione,2-(4-Ethoxyphenyl)-3a,4JJa-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-(3-pyridinyl)-4 > 7- 
methano-lH-isoindole-1 ,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-(2-pyridinyl)-4,7- 

D methano-lH-isoindole-1 ,3(2H)-dione, 3a,4,7,7a-TetraliydiD-2-(3-methyl-2-pyridinyl)- 
4,7-methano-lH4soindole-13(2H)-dione,N^4,6-Dime%l-2-pyrmidinylH- 
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(1 ,3,3a,4,7 ,7a-hexahydro- 1 ,3-dioxo-4,7-methano-2H-isoindol-2- 
yl)benzenesulfonamide, 3a,4 > 7,7a-Tetrahydro-2-[4-(2-hydroxyethyl)phenyl]-4,7- 
methano- lH-isoindole- 1 ,3(2H)-dione, 3a,4 > 7,7a-Tetrahydro-2-(2-mercaptophenyl)- 
4J-methano-lH-isoindole-13(2H>cUone,2-(l,3,3MJ,7a-Hexahydro-l,3-dioxo-4,7- 

5 methano-2H-isoindol-2-yl)benzoic acid, 2-(l > 3,3a,4,7,7a-Hexahydro-l,3-dioxo-4,7- 
methano-2H-isoindol-2-yl)benzoic acid, methyl ester, 4-(l,3,3a,4,7,7a-Hexahydio- 
l,3-dioxo-4,7-methano-2H-isoindol-2-yl)benzoicacid, 3-(l,3,3a,4,7,7a-Hexahydro- 
l,3-dioxo-4,7-methano-2H-isoindol-2-yl)benzoic acid, methyl ester, 4-(l,3,3a,4,7,7a- 
Hexahydro- l,3-dioxo^,7-methan(>2H4somdol-2-yl)benzOTesulfonamide, N-(4,5- 

0 Dihydro-5-methyl-3-isoxazolyl)-4-( 1 ,3,3a,4,7,7a-hexahydro- 1 ,3-dioxo-4,7-methano- 
2H-isoindol-2-yl)benzenesulfonamide, 3a,4,7,7a-Tetrahydro-2-(2-hydroxyphenyl)- 
4,7-methano-lH-isoindole-l,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-[4- 
(phenylmethoxy)phenyl]-4,7-methano-lH-isoindole-l,3(2H)-dione,3a,4,7,7a- 
Tetrahydro-2-[2-(phenylmemoxy)phenyl]^,7-memano-lH-isomdole-l,3(2H)-^one, 

5 3a,4,7,7a-Tetrahydro-2-[3-(phenylmethoxy)phenyl]-4,7-methano-lH-isoindole- 
l,3(2H)-dione,3a,4,7,7a-Teti^ydro-2-[4-[(4-nitrophenyl)methoxy]phenyl]^,7- 
methano- lH-isoindole- 1 ,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-[2-[(4- 
mtrophenyl)memoxy]phenyl]^,7-memano-lH4soindole-l,3(2H)-dione,3a,4,7,7a- 
Tetrahydro-2-[3-[(4-mtrophenyl)memoxy]phenyl]^,7-methano-lH-isoindole- 

0 1 ,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-t4-[(4-methylphenyl)methoxy]phenyl]-4,7- 
methano- lH-isoindole- 1 ,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-I3-[(4- 
memylphenyl)memoxy]phenyl]^,7-memano-lH-isoindole-l,3(2H)-dione,3a,4,7,7a- 
Tetrahydro-2-[2-[(4-methylphenyl)methoxy]phenyl]-4,7-methano-lH-isoindole- 
l,3(2H)-dione,2-[4-[(4-Butylphenyl)memoxy]phenyl]-3a,4,7,7a-tetrahydro-4,7- 

5 methano-lH-isoindole-1 ,3(2H)-dione, 2-[2-[(4-Butylphenyl)methoxy]phenyl]- 
3a,4,7,7a-tetrahydro^,7-methano-lH-isoindole-l,3(2H)-dione,2-[3-[(4- 
Butylphenyl)memoxy]phenyl]-3a,4,7,7a-tetrahydro^,7-memano-lH-isoindole- 
l,3(2H)-dione,2-[4-[(2-Chlorophenyl)methoxy]phenyl]-3a,4,7,7a-tetrahydro-4,7- 
methano-lH-isoindole-l,3(2H)-dione, 2-[4-[(4-Chlorophenyl)methoxy]phenyl]- 

) 3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole-l,3(2H)-dione, 2-[2-[(4- 

Chlorophenyl)methoxy]phenyl]-3a,4,7,7a-tetrahydro-4,7-methano-lH-isoindole- 
l,3(2H>dione,2-[2-[(2-Chlorophenyl)methoxy]phenyl]-3a,4,7,7a-tetrahydro-4,7- 
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methano-lH4soindole-l,3(2H^ 

3a,4,7,7a-tetxahydioA7-m^^ 

CMorophenyl)methoxy]phe^ 

1 ,3(2H>dione, 3a,4 ,7,7a-Tetrahydro-2-phenyl-4 ,7-methano-lH-isoindole-l,3(2H)- 
5 dione, 2-[(Benzoyloxy)phenyl]-3M J»7a-te^ 
1 ,3(2H)-dione, 2-[3K3,4-Wmethylbenz^^^ 
lH4soindole-l,3(2H)-dione,2-(3,4-Di^^ 

methano-lH-isoindol€>.l,3(2H)-dione, 4-(l,3,3aA7,7a-Hexahydro-l,3-dioxo-4,7- 
methano-2H-isoindol-2-yl)benzoic acid, ethyl ester, 5-(l,3,3a,4,7,7a-Hexahydro-l,3- 
10 dioxo^,7-methano-2H-isoindol-2-yl)-l,3-benzenedioic acid, 4-[2-(l,3,3a,4,7,7a- 
Hexahydro-l,3-dioxo^,7-methano-2H^^ 2-(5- 
Chloro-2-methoxypheny^^ 

dione,2-(2-Acetylphenyl)-3M,7,7a-tetrahydro^,7-methano-lH^ 
dione, 3a,4,7,7a-Tetrahydio-2-[4<5-o^ lH-isoindole- 
15 l,3(2H)-dione, (3aa,4o^ 

tetrahydro-5-methyWnD^ (3aa,4a,7a,7aa)-2 > - 
[4-Bromo-3-(trifluorome%l)pte^^ 

[4,7]methano[lH]isoindole]-r,3X2H>-dione, (3ao,4p,4aoc 6aa,7p,7aa)-2-(4-Bromo- 
l<iaphthalerayl)-3M,4a,6a,7,7a4iexahydro^ 
20 l,3(2H)-dione, (3aa,4p,4acc 6aa,7p,7aa)-2-(4-Bromo-3-methylphenyl)- 
3a,4,4a,6a,7,7a-hexahydrcnl,7-etheno-lH^^ 

(3aoc,4p,4aa 6aa,7p,7aa)-2-(l ,2-Khydro-4-methyl-2-oxo-7-quinolinyl)- 
3a,4,4a,6a,7,7a-hexahydro^,7-etheno-lH^^ 
(3aa,4p,7p,7aa)-2-[3,5-Bis(trifl^^ 
25 me%lethyUdene)^7-methano-m 
Bromo-3-methylphenyl)hexaty^ 

isoindole-l,3(2H)-dione, (3aa,4p,7p,7aa)-Hexahydro-8-(^ 
nitro-l-naph1talenyl)A7-metha^ (3aa,4p,7p,7aa)-2- 
(4-Bromo- l-naphthalenyl)hexahydro-8-( l-methylethylidene)-4,7-methano- 1H- 
30 isoindole-l,3(2H)Kiione^ 

naphthalenyl)-4,7-methano-lH-isoindole- l,3(2H)-dione, (3aa,4p,7p,7acc)-2-[3,5- 
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Bis(trmuoromethyl)phenyl]hexahydro-8,8-dihydroxy^J-methano-lH-isoindole- 
l,3(2H)-dione,(3a(x,4P,7p,7aa)-2-(4-Bromo-3-methylphenyl)hexahydro-8 ( 8- 
dihydroxy-4,7-methano- lH-isoindole-1 ,3(2H)-dione, (3aa,4a,7a,7aa)-2-(4-Bromo-3- 
me%lphenyl)hexahydro-83-dmydroxy-4,7-methano-lH-isoindole- 1 ,3(2H)-dione, 
5 (3a<x,4a,7cc,7aa)-2-(4-Bromo-3-metoylph^ 

methano-lH-isoindole-13(2H)-dione,(3aa,4aJcx,7aa)-3MJ,7a-Tetrahydro 

phenyl-2-[3-(trifluoromethyl)phenyl]^J-methan<>lH4soindole-l,3(2H)-dione, 

(3aMoc,7a,7aa)-3M,7,7a-Tetrahydr<>2-[^^ 

phenyl-4,7-methano- lH-isoindole-l,3(2H)-dione, (3aa,4cc,7a,7aa>2-(3,5- 
10 DicMorophenyl)-3M,7,7a-tetrahydro-5-phenyMJ-methan(>lH-isoindole^l3(2H)- 
dione, (3aa,4aJa,7aa)-Tetrahydro-2-[[3-(trifluoromethyl)phenyl]amino]-4,7- 
methano-lH-isomdole-l,3(2H)KUone,(3aMaJa,7aa)-2-[(3-CWorophenyl)amino]- 
3a,4,7Ja-teti^ydro^J-methano-lH-isokdole-13(2H)^one,(3aa,4a,5a,7<x,7aa> 
Hexahydro-5-mercapto-2-[3-(trffiuorom^ 
15 1 ,3(2H)-dione, (3aa,4cc7ct > 7aa)-3a,4,7,7a-Tetrahydro-2-(4-nitro- l-naphthalenyl)-5- 
phenyMJ-methano4H-isoindole-l,3(2H)-dione,(3a'cc,4 , a,7 , a J 7a'a)-2 , -(l,2-Dihydro- 

4- Inethyl-2-oxo-7-qiunoUnyl)-3a^47 , ,7a'-tetrahydrospi^o[cyclopropane-l ) 8 , - 
[4,7]methano[lH]isoindole]-l\3X2H)-d^ 
nitropheny)-2-[3-(trifluoromethtf^ 

20 Hexahydro-2-(2-mercaptophenyl)^J-methaiio-lH-isoindole-l > 3(2H)-dione, 4- 

(Octahydro-l,3-dioxo-4,7-methano-2H-isoindol-2-yl)benzoic acid, ethyl ester, 2-[4- 

(Diethylamino)phenyl]hexahydro^,7-methano-lH-isoindole-l,3(2H)-done, 

3aA9,9a-Tetrahy(i^o-2-phenyM,9[1^2^-benzeno4H-benz[f]isoindole-13(2H)-dione, 

5- (Acetyloxy)hexahydro-2-phenyMj-methano-lH-isoindole-l,3(2H)-dione,5- 
25 (Acetytoxy)-2-(4-cMorophenyl)hexa^ 

5KAcetyloxy)hexahydro-2<2-rdtrophenylH,7-methano-lH-isoindole4,3(2H)-dione, 
5-(Acetyloxy)-2-(3^morophenyl)hexahydro^J-methano-lH-isoindole-l,3(2H)- 
dione, Octahydro-2-(4-methoxyphenyl)- l,3-dioxo-4,7-methano-lH-isoindole-5- 
carboxylic acid, methyl ester, 2-(2,4-Dichlorophenyl)octahydro-l,3-dioxo-4,7- 
30 methano-lH-isoindole-5-carboxylic acid, methyl ester, Octahydro-2-(4-nitrophenyl)- 
l,3-dioxo-4,7-methano-lH-isoindole-5-carboxylic acid, methyl ester, Hexahydro-5- 
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hydroxy-2-(4-methoxyphenyl)-4 ,7-metbano-lH-isoindole-l ,3(2H)-dione, 2-(4- 

Ethoxyphenyl)hexahydro-5-hydroxy^J-methano-lH4soindol&-13(2H)^one^ 
Hexahydro-5-hydroxy-2-(4-nitroph^^ 

(4<:Morophenyl)hexahycko-5-hydroxy^J-methano-lH4soindole-13(2H)-dione, 2- 
5 (2,4-DicUorophenyl)hexahydrcK5-hydro^^ 

Hexahydro-5-hydroxy-2-[3-(tri£luoromethyl)pheoyl]^J-methano-lH-isoindol&- 
1 ,3(2H)-dione, 5-(Acetyloxy)hexahydro-2-[3-(trifluoK)methyl)phenyl]^,7-methan(>- 
lH-isoindole-l,3(2H)^one,2-Hydroxy-5-(octahydK)-l,3-dioxo-5-phenyl-lH- 
isoindol-2-yl)benzoicacid,Hexahydro-2-(4-hydroxyphenyl>5-phenyl-lH4soind 

l,3(2H)Kiione,2-(4-Ethoxyphenyl)hexahydro-5-phenyl-lH4soindole-13(2H)-dione, 
Hexahydro-5-phenyl-2-[3-(trifluorome 
Dibenzofuranyl>3a,4,7,7a-tetra^^ 

3MJJa-Tetrahydro-2-(4-methoxyphenyl)-5-methyl-lH-isoindole-l,3(2H)-<iione, 5- 
(2,4-Dimethylphenyl)-l,6a-dihydro-l-[4-(triQuoiomethyl)ph^ 
triazole^,6(3aH,5H)-dione,Tetrah^^ 

5,6-Dibromo-2-(4^thoxyphenyl)hexahydro-4J-methano-lH-isoindole-l,3(2H)- 
dione,3MJ,7a-Tetrahydio-5,6-dimethyl-2-[4<^ 

1 ,3(2H)-dione, 3a,4,7 Ja-Teti^y(ko-5,6-dimethyl-2-(2-propoxyphenyl)- lH-isoindole- 
1 ,3(2H)-dione, 2-(3-Chloro-2-methylphenyl)-3a,4,7,7a-tetrahydro-8-(l- 
me%lethyUdeneM7-methano-m-isoindote^^ 

2-(2,4,6-trimethylphenyl)spko[cyclopropane-l,8'-[4,7]methano[lH]isoindole]- 
1 ',3 P'HQ-dione, 3a 7 4,7,7a-Tetrahydro-4-methyl-2-(3-methylphenyl)- lH-isoindole- 
13(2H)-dione,Hexahydio-244-(2-methyl-5-phenyl-l,3,4-tMadiazol-2-yl)phenyl]4 
isoindole-l,3(2H)-dione, 3a,4,7,7a-Tetrahydro-5-methyl-2-[4- 
(trmuoromethyl)phenyl]^J-methano-lH-isoindole-l,3(2H)-dione, 3a,4,7,7a- 
Tetrahydro-5-methyl-2-[4-(trifluoromethoxy)phenyl]^J-methano-lH-isoindole- 
l,3(2H)-dione,2-(3-CMoro-^£luorophenyl)hexahydro-5-methyl-lH-isoindole- 
l,3(2H)-dione, 3M,7,7a-Tetrahydro-5-methyl-2-[3-(trifluoromethyl)phenyl]-lH- 
isoindole-l,3(2H)-dione,4-[l,3,3a,4,7,7a-Hexahydro-8-(l-methylethyKdene)-l,3- 
dioxo^J-methano-2H-isoindol-2-yl]benzbdtrile, 3a,4»7,7a-Tetrahydn>-2-(4- 
hydroxyphenyl)-lH-isoindole-l,3(2H)-dione, 2-Metbyl-2-propenoic acid, 4- 
(l,3,3a,4,7,7a-hexahydro-5-methyl-l,3-dioxo-2H-isoindol-2-yl)phenyl ester, 2-(4- 
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Chlorophenyl)-3aA7Ja-tet^^ 4-(l,3,3a,4,7,7a- 
Hexahydro- 1 3-dioxo-2H4soindol-2-yl)benzenesulfonamide, 3a,4,7,7a-Tetrahydro-2- 
phenyHH-isoindole-l,3(2H)-dione, 3a,4,7,7a-Tetrahydro-2-(2-mercaptophenyl)-lH- 
isoindole- 1 ,3(2H)-dione, 3d,4,7,7a-Tetrahydro-2-[3-(methylthio)phenyl]- 1H- 
5 isoindole43(2H)-dione,2<4-Ethoxyp^^ 
1 ,3(2H)-dione, 4,4a,5,5a,6,6a-Hexahydro-2-^ 

ethenocycloprop[f]isoindole-l,3(2H,3aH)-dione, 3'a,4 , »7 , ,7 , a-Tetrahydro-2'-(4- 
nitrophenyl)spko[cycto^ 2^ 
Hydroxy-5-(octahydrcH 1,3-dfo^ 
10 add,4-(Octahydro-13-dioxo-5-phenyMJ-methano-lH-isoindol-2- 

yl)benzenesulfonamide, Hexahydro-2-(4-hydroxyphenyl)»5-phenyl-4 ,7-methano- 1H- 
isoindole-l,3(2H)~dione, 2-(4-Ethoxyphenyl)hexahyd^ 
isoindole-13(2H)-dione,Hexahydro-^^^ 

methano-lH-isoindole-l,3(2H)-dione and (3aa,4a,7oc, 7aa)-2-[4-nitro-3- 
15 (trmuoromethyl)phenyl]-^^ 
dione. 
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